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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c¢6 thé duge phép dung
nguyén ban hoic trich ding cho cac muyc dich vé dao tao va tham khao.

Moi muyc dich khac mang tinh 1éch lac hoac st dung véi muc dich kinh doanh thiéu lanh
manh s€ bi nghiém cam.

LOI GIOI THIEU

Trong nha may, phong kiém nghiém 1 tai 1a mét giup cho lanh dao quan 1y dugc khau
thu mua nguyén liéu, chat luong thanh pham va kip thoi xir Iy nhitng su ¢ xdy ra trong qua
trinh san xuat, 1am anh hudng dén chat lugng, ning suat thu hoi san pham.

Trang bi kién thirc vé k¥ thuat phong kiém nghiém gitip nam bét duoc thao tac ky thuat
khi st dung thiét bi, may moc, dung cu va hoa chit nham tranh duoc sy nhiém doc, su chay
nd khi st dung hoa chit doc hai. Muc dich nham dem lai két qué phan tich dang tin cay.

Noi dung tai li€u nay dugc bién soan trén co sd gido trinh, bai giang dung giang day cho
hoc sinh, sinh vién trinh d6 cao dang va trung cap thudc chuyén nganh kiém tra chat luong
luong thuc, thuc phém; két hop véi nhiing kinh nghiém c6 dugc trong dao tao, déng thoi cap
nhét nhiing tién bo cta khoa hoc ky thuét qua nghién cuu tai liéu va trai nghiém thuc té vé
kiém nghiém chat luong luong thyc thyc pham.

Gi4o trinh mon hoc “K¥ thuat phong kiém nghiém” dugc phan b thoi gian giang day 1a
60 gio, gdbm co6 2 phan: phan ly thuyét (gdm 3 chuong), phan thuc hanh (gom 5 bai). Pay la
mot trong nhitng moén hoc co s ciia nghé Kiém nghiém chat luong lwong thyc thyc pham.

Pé hoan thién giao trinh nay t6i da nhan dugc su chi dao, huong dan cua khoa va t6 bd
mon, y kién dong goép cua cac thay cd chuyén mon, Hoi dong khoa hoc va Pao tao Truong
Cao déng Luong thuc - Thuc phém. T6i xin dugc gui 161 cam on dén tt ca cac don vi, ca
nhan di tao diéu kién thuan loi dé hoan thanh gido trinh nay.

Trong qua trinh bién soan chic chian khong tranh khoi nhiing sai sot, t6i mong nhan
dugc nhiéu y kién dong gop cua cac don vi, chuyén gia va cac dong nghiép dé gido trinh hoan
thién hon.

Xin chan thanh cam on!
Da Ning, ngay 1 thang 8 nim 2018
Tham gia bién soan:
1. Chu bién: Ngbd Thi Song

2. V3 Nguyén Phién Lam
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GIAO TRINH MON HOC KY THUAT PHONG THi NGHIEM
Ma moén hoc: 100102/170102
PHAN LY THUYET
CHUONG 1: NHUNG YEU CAU POI VOI PHONG KIEM NGHIEM
Muc tiéu:

- Mo ta dugc cac yéu cau ve dia diem xay dung va két cau cua mot phong kiém
nghiém,;

- Néu dugc cic yéu cau vé nhan luc cia mot phong kiém nghiém;
- M6 ta duge cac yéu ciu vé trang bi ciia mot phong kiém nghiém.
1.Yéu cdu vé xdy dung phong kiém nghiém (PKN)
1.1. Pia diém
- Chon cach xa nha &, nha lam viéc, nha an.
- Cach xa noi ¢ nhiéu dng khoi ndi hoi

- Céch xa noi c6 nhiéu bui bim va cac chat mang hoat tinh hoa hoc cao vi cac chét nay
s& bay vao lam ban nhitng dung cu phén tich, lam hong héa chét tinh khiét.

Vidy: 2NaOH +  COgx(trong khong khi) — NaxCOs3 + H;O
Lam giam néng d6 NaOH

- Cach xa noi c6 tiéng dong 16n 1am chan dong moi truong vi moi trudng chan dong sé
lam cho cac dung cu quang hoc nhu kinh hién vi, can phén tich dao dong.Khong thé sir dung
duoc

Ngoai ra can phai thoa cac diéu kién:
- D& dang cho viéc quan 1y tai san
- D& dang cho viéc phong hoa
- Tién loi cho vi€c trang bi dién nudc, céng ranh thoat nudc.

Vi du: PKN ctia nha may phai xay dung ngay trong khu vuc san xuét c6 nhiéu tiéng 6n
va bui

1.2. Két cdu phong kiém nghiém

Neéu co s co diéu kién rong rai thi neu xay dung mot PKN c6 nhiéu ngan phong nhu
sau:

- Ngan thyc hanh kiém nghiém
- Ngin dé may
- Ngin dé can

- Ngan dé hoa chat



- Ngan dé ti hot

Céc phong ¢ nay phai co nhidu cira s6 dé thong thoang va du anh sang dé lam viéc.
T6t nhit c6 hai 16p ctra. Bén ngoai cira gd, bén trong 1a cira gwong vira thong thoang vira chin
bui.

Néu phong dc bi qua c6 thé 1am cho ngudi 1am viée & d6 mau mét, doc két qua phan
tich sai vi PKN bao gio cling c6 mét it hoa chét bay hoi nén ¢6 mui kho chiu, doc hai. Thyuc té
céc co s¢ con thidu nha xuong nén dit may moc, cin & ngay trong phong phan tich kiém
nghiém. Rét kho bao quan may moc, do d6 can phai dat & mot phong riéng, noi c6 nhiét do
mat mé, khong dé chung v6i nhitng may moéc phat nhiét.

2.Yéu cu vé nhén luc

2.1. Nhitng yéu cdu doi véi ngwoi kiém nghiém vién

(1) Phai c6 kién thirc t6t vé hoa, hoa phan tich, phan tich kiém nghiém

(2) Phai c6 sirc khoe t6t nhat 1a khong c6 bénh vé mat

(3) Phai co duc tinh can thén, ti mi, tinh trung thyuc va tinh than trach nhiém cao.

Vi cau tha s& lam hong thi nghiém, hu thiét bi dua dén két qua khong dang tin cay. Khi
tién hanh thi nghiém, sir dung cac loai may moéc thi phai luén luén c6 mit & phong dé theo
ddi, khong dugc bo di khi may dang hoat dong vi khi xdy ra su ¢ s& khong xir Iy kip thoi.

Tinh trung thyc va chinh xac 1a tinh chit quyét dinh két qua cong tac ctia mot k¥ thuat
vién phéan tich ma mdi hoc vién can phai dat duoc vi phong hoa nghiém KCS 14 tai 1a mét cua
nha may, xi nghi€p. N6 giup cho 1anh dao danh gia dugc nguyén li¢u cua nha may mua vao
va chat luong san pham lam ra dé dinh gia mua gia ban hodc can khic phuc nhitng mit yéu
cua may moc thiét bi trong qui trinh san xuat, dé dat dugc hiéu suat thu hdi cao—hiéu qua
kinh té cao.

(4) Can phai biét sir dung qui thoi gian hop 1y. Néu ta biét sip xép thoi gian cong viéc phu
hop thoi gian thi nd s& két thuc ding thoi gian (bang nguoc lai 1am ca ngay khong xong viéc
hiéu suét khong cao). Nhung khong duoc voi va vi voi vi ¢é tac dung nguoc lai lam hong thi
nghiém, ta phai lam lai tir ddu lam mAt thoi gian hon. Tham chi sy voi v c6 thé gdy do va va
gdy ra tai nan

(5) Phai tuan thu theo moi bién phap an toan lao dong khi lam viéc 6 PHN , tiép xuc véi hoa
chét doc hai, dé chay, dé nb
(6) Can phai c6 mot so tay ghi chép cong viéc hang ngay va két qua phan tich
2.2. 86 lwong

Tuy theo cong viéc clia co s ma ta bd tri nhan luc, 6 — 8 nhan luc cung lam viée trong
1 ca & PHN. Khong nén tap trung nhiéu & PHN vi nhiéu ngudi sit dung hoa chit s& 1am moi
truong c6 mui kho chiu, doc hai lam anh hudng dén stc khoe cua moi nguoi lam viéc & PHN,
va khi thao tac ciing d& va vp.



2.3. Phdn cong

Tuy theo cong viéc clia co s& ma ta chia ra timg nhém cong viée, theo mat hang can
phan tich nhu nhém phan tich rugu — bia - nudc giai khat; nhom phan tich thit - tring — stra ;
nhom phén tich nude didu vi. Hodc phéan cong theo nhom cong viée dua theo cac chi tiéu can

phan tich

Vi du : & nha may dau Ha Béc

Cong viée Chtrc vu S6 lugng
Bao quat chung Cép truong phong 1

Phan tich chuyén mon Nhan vién 162

Phu trach thng ké sb Nhén vién 1

Di theo day chuyén ldy mau Nhan vién 2

Sy phan cong dam bao khong thiéu va khong thira nhan luc. Ngoai ra dya vao ti 16 nam nit
va stic khoe cua timg nguoi va trinh do k¥ thuat ma bd tri lao dong hop 1y. Viéc pha ché hoa
chat nén giao cho mot nguoi c6 trinh 6 chuyén mon vé hoa.
3.Yéu céu vé trang bi
3.1. Ban ghé lam viéc

a) Qui cdch: ban 1am viéc 1a noi dat dé hoa chét, dung cu dé tién hanh thi nghiém do do
can phai bao boc mit ban chat chéng dn mon boi acid. Trude ddy ta dung son chiu acid, nhya
epoxi hodc boc boi polyetylen, nhung cac chat nay c6 nhidu nhuoc diém do d6 ngay nay céac
phong thi nghiém déu dung mit ban c¢6 bé xi ming co lat gach trang men trang. Dung loai ban
nay phai chii y khong duoc dit dung cu thiy tinh vira méi dun néng truc tiép 1én mat ban, vi
noéng lanh s& gay nit dung cu thuy tinh. Ban phai dugc lap dat kién cb.

Chiéu cao ciia ban khoang 85cm + 90cm
Tuong tng v6i ban 13 ghé ngdi phai c¢6 chiéu cao phit hop véi ban.
Vi du: Ban cao 85cm thi ghé cao 65cm

Ban cao 90cm thi ghé cao 70cm

b)Vi tri dat ban: Ban lam viéc phai dit noi c6 anh sang chiéu vao phia truéc mét hodc
phia tay trai ctia ngudi ngdi 1am viée. Thuong ngudi ta ké doc 2 bén cira s6 1a 2 diy ban ¢ bé
rong 55cm + 60cm. Trén mit ban cach khoang 1,5m c6 mot bé hung rira dung cu, phia duéi
bé c6 dng dan nudc thoat ra ngoai. O giita phong ¢ ké mot diy ban dai 2,5 + 3m, rong 0,9 +
1,1m (tiy theo bé rong ctia phong). Trén ban c6 dit gia dé hoa chat.

Khoéng cach ctia 2 ddy ban phai di rong dé di lai va khi co su ¢ thi xtr Iy dugc dé dang.
3.2. H¢ théong dign

Phong thi nghiém phai dung nhiéu d6 dung bang dién nén can phai lap dit hé thong
dién cho phu hop va phai bao dam an toan cho nguoi st dung



Thuong hé thdng dén thip sang phai ding dén néon loai 1,2m. Pugc lip dit sao cho
anh sang chiéu vao phia trudc va phia tay trai cia ngudi lam viéc (dua vao vi tri ban lam
viéc).

Tuy theo dién thé cua cic may ma ta dwa vao phong thi nghiém hé thong dién c6 dién
thé twong tng nhu: 110v, 220v, 380v.

3.3. H¢ thong nwéc mdy, nwéc cit, nwéc khiv khodng
Cén phai trang bi:

- Hé théng nudc may dé vé sinh dung cu, dé didu ché nudc cit, nude khir khoang ding trong
viéc pha ché hoa chét, thuong ngudi ta méc doc 2 diy ban 1a éng din nudc, tuong g véi bé
htrg c6 mdt voi nudec.

- May cét nudc dé 1y nude cat pha ché hoa chat, thuong dit mua & cac cira hang VTKHKT.

Phong thi nghiém nao ciing phai c6 may cat nude.

Ngoai ra ciing can phai trang bi hé thong khir khoang dé thay cho nudc cét trong
truong hop co6 thé dé 4 ton kém.

3.4. H¢ thong xir Iy khi djc

can phai c6 ti hét khi doc thai ra do cac phan (mg hoa hoc sinh ra hodc do hoa chit dem ding
dé bay hoi va c6 tinh doc.

3.5. Mt so thiét bi thong dung, dic dung
3.5.1. Mét s6 thiét bi thong dung

- T say: dung dé say dung cu, mau can phan tich d6 am

Hinh 1.1: Tu sdy

- Lo nung: dung dé xac dinh (x/d) do tro, vo co hoa miu phan tich
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Hinh 1.2: Lo nung

- May do pH: dung dé xac dinh pH ctia mau can phén tich

Hinh 1.3: May do pH

- Bom chén khéng: dung dé hut chan khong, tao ap suit thap trong hé thong loc

Hinh 1.4: Bom chéan khong

- My cat nuéc: ding dé dicu ché nude cat dé pha ché hoa chat
9



- Thiét bi khir khoang: ding dé didu ché nudc khir khoang dé rira dung cu hodc pha ché
mau, hoa chit.

- Can ky thuat: dung cin lugng chét khong can d6 chinh xac cao

- Can phan tich: dung cin luong chét can d6 chinh x4c cao

Hinh 1.5: Cén phan tich
- Chiét quang ké cim tay: ding dé x4c dinh ham luong chit hoa tan trong dung dich

Liing kinh Vit Hiéu Chmwin  Chinh tiéu i

Thi Kinh
Hinh 1.6: Chiét quang ké cam tay
3.5.2. May, thiét bi diic dung:

- May ly tam: dung tach két tia trong dung dich mau

Hinh 1.7: May ly tdm
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- M4y phan cue: dung do goc quay cuc ciia 4nh sang di qua dung dich mau phan tich tir d6
tinh ra lugng chét ¢ trong miu

- May cét dam: dung dé xéc dinh protit ¢6 trong mau phén tich

Hinh 1.8: May cat dam

- M4y so mau: dung dé do do hip thy quang cua dung dich

Hinh 1.9: May so mau

- May chiét chit béo: dung chiét tach chit béo

Hinh 1.10: M4y chiét chit béo
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- Thiét bi do clorin: ding trong phan tich ham lugng Cl,, clo tong s6 c6 trong mau nudc

Ngoai ra phong thi nghiém can c6 mot s6 dung cu dun nau sau: bép dién, bép cach thay, bép
dun binh cau, bép khudy tir ¢6 gia nhiét. ..

Hinh 1.11: Thiét bi do clorin
3.6. Mt s6 dung cu théng dung, dic dung
- Ong nghiém
- Céc dot
- Binh tam giac, binh tam giac c6 nhanh
- Ong dong
- Ong sinh han
- Phéu chiét, phdu rot
- Binh cau day tron, binh cau c6 nhanh
- Buret
- Pipet
- Ong stmg bo
- Binh rtra khi
- Binh tia nudc cit
- Gia sit, kep cang cua
- Kep 6ng nghiém, gia dé dng nghiém
- Chén su

- Coi chay su

12



3.7. Myt s6 héa chit thong dung, dic dung

- Hoéa chét thong dung: cac loai acid HCI, H2SOs; cac loai base: NaOH, KOH; cac loai dung
moi, chi thi...

- Hoa chat dic dung: Cac loai thude thir, cac hoa chit thudc cac phuong phap khac nhau can
¢6 su luu trit cho phu hop.
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CHUONG II: KY THUAT THAO TAC, QUAN LY, SAP XEP DUNG CU, THIET BI,
HOA CHAT TRONG PHONG KIEM NGHIEM

Muc tiéu:

- Trinh bay duoc cach sir dung céc loai dung cu trong phong kiém nghiém;

- Trinh bay dugc cac phuong phap vé sinh dung cu;

- Mo ta duoc cach quan 1y, sap xép hop 1y dung cu, thiét bi, hoa chat d& dam bao an
toan;

- Phan loai dugc cac hoa chat va néu dugc nhiing luu y khi st dung hoa chit dé dam
bao an toan.

Thong thuong & phong thi nghiém nao cling dugc trang bi mot s6 dung cu, hoa chat,
thiét bi thong dung va dac hiéu can thiét cho céac chi tiéu can phan tich. Vi vay viéc tim hiéu
dung cy, hoa chat, k¥ thuat thao tac, cach sip xép va quan 1y 1a diéu can thiét.

1. Cac loai dung cu:

Diic diém ciia dung cu thiiy tinh

Khi 1am thi nghiém hoa hoc, khong nhiing phai nam viing 1i thuyét phan mg, tinh chét
clia cic chat dau va san pham hinh thanh, qua trinh dién bién cta phan ung, cach tién hanh
phan tmg ma can phai can than lya chon dung cu thuy tinh can dung, nhat 1 nhiing dung cu
binh cau, 6ng sinh han va nhiing dung cu mong, can kiém tra lai dung cu tranh nhiing cho ran
nit néu khong s& mét nhiéu san pham va dé xay ra tai nan.

Céc dung cy héa hoc chu yéu lam bang loai thity tinh bosilicat hay molipden c¢6 hé s6
gian nd tuong ddi nho, rat bén voi axit va kiém, da bén voi su thay ddi nhiét do. Loai thuy
tinh pyrex c6 do bén vé6i nhiét hon, c¢6 hé sb gian no nho, co thé 1am viéc & nhiét do cao va
chiu duoc giéi han thay doi nhiét d6 dén 2500C nhung kém bén véi kiém hon.

Thuy tinh thach anh c6 nhiét do mém hoa & 14000C, c6 hé sd gian nd nhiét rat nho, rat
bén véi su thay ddi nhiét do va trong sudt vai tia tir ngoai.

Trong phong thi nghiém thudng dung céc loai do thuy tinh thuong va thity tinh c6 nuat
nham. Céc d6 thuy tinh nham déu c6 kich thudc chuan.

Dung cu thi nghi€m c6 nhiéu loai, ta c6 thé phén ra cac loai sau:
- Dung cu thiy tinh:

+ Dung cu thuy tinh c6 cong dung chung

+ Dung cu thuy tinh c6 cong dung riéng

+ Dung cu thuy tinh dung dé do luong
1.1. Dung cu thuy tinh
1.1.1. Dung cu thiy tinh ¢6 céng dung chung: cAn phai c6, néu thiéu cong viéc khong thé tién
hanh dugc, gdm cac dung cu thong thuong sau:

* Ong nghi¢m:
14



C6 nhiéu loai va nhiéu ¢& nhu: loai ®= 1,6 cao 18cm; loai ®= 1,2 cao 16c¢m; loai c¢6 nit, loai

khong c6 nut

Hinh 2.1: Cac loai dng nghiém

Cong dung: dugc dung cha yéu trong phan tich dinh tinh, 1dm méi trudng nudi cy vi sinh
vat va dung cho nhiing thi nghiém vi lugng

Thao tac ky thuit: can cha y:

. Khi tién hanh phan ung trong dng nghiém khong chira hda chat, mau phan tich t6i mép
ong nghiém ma chi nén chira khoang 1/ 4 dung tich dng

. Khi cin hoa tan mét it tinh thé hoa chét trong dng nghiém, ta dung gidy lam mang cho
tinh thé hoa chét vao 6ng, sau d6 cho dung méi vao khoang 1/ 4 dng. Dé hoa tan, ta cam phan
trén 6ng tho nhe phan dudi éng vao 1ong ban tay dé hoa chat tan ra. Hodc ta dung diia thiy
tinh khudy nhe , tranh dé dau diia cham manh vao day 6ng. Hodc ding may lic ng nghiém.
Khong duoc dung ngén tay bit dau 6ng dé lac

. Khi can dun dung dich chira trong dng ta phai ding kep dng nghiém, kep o phan trén ciia
ong, dua phan dudi cia 6ng vao ngon lira dén con, cha y
Vira dun vira lic déu va dé miéng 6ng nghiém hudng ra phia khong c6 nguoi

* Phéu loc:

C6 nhiéu ¢&: ® =3 —4cm, ® =6 — 8cm, @ = 13 cm

Hinh 2.2: Cac loai phéu loc
Cong dung: dung dé loc, rot chat long vao binh c6 miéng hep

Thao tac ky thuat:
15



Khi str dung dé loc thi phai dung kém véi gidy loc. Cach gip gidy loc nhu sau:
. Néu loc dé 14y chét long thi gidy loc phai duoc gip c6 nhidu nép gip dé loc cho nhanh
. Néu loc dé 1iy két tua thi chi cin gép l1am bdn gidy loc
Khi loc, dit phéu 1én gia c6 kiéng sit vong, phia dudi dit binh hing
* Phéu chiét va ph&u nhé giot:

- Phéu chiét: c6 nhiéu hinh ddng nhu phéu hinh try, hinh qua 18, hinh qua cau. Phia dudi
c¢6 khéa nham va cudng phéu. C6 nhiéu c¢& dung tich khac nhau.

s plastic and glass stoppers

cman”

Hinh 2.3: Cac loai phéu chiét

Cong dung: dung dé chiét tach 2 chit 1ong khong hoa tan vao nhau. Khi can chiét tach, tuy
luong chiét tach nhiéu hay it ma ta dung phéu c6 dung tich phu hop

Thao tac ky thuat: thoa vaselin vao khéa nham, sau d6 cho chit can chiét tach va dung
moi vao lic déu mot lac rdi dé yén cho 2 chét 1ong phan 16p theo ti trong ( chét nao c6 khdi
luong riéng nho thi ndi 1én trén) sau d6 md khoa cho chit 16ng & dudi chay vao binh himg.

- Phéu nhé giot: c6 hinh dang gidng nhu phéu chiét nhung c6 cubng phdu dai va thanh
binh méng hon

Cong dung: dung dé gia thém hoa chit vao binh phan tng

* Cbc ddt (Beaker): 1a nhitng cdc hinh try c6 thanh binh méng, c6 mé. Coc co nhiéu dung
tich nhu: 50ml, 100ml, 250ml, 500ml, 11it. C6 loai ké d9, loai khong ké do.
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Hinh 2.4: Céc loai coc dbt

Cong dung: dung dé dun néng mot dung dich chira bén trong, hoa tan tinh thé hoa chat hodc
c¢6 nhiéu cong viéc trung gian can dén no

Thao tac ky thuat: dat truc tiép trén bép dién hodc dén con néu dun nhanh & nhiét do théip,
vira dun vira lic cho day cbc nong déu. Tranh dun néng cuc bd gy v cde

* Binh tam giac: ( con goi 1a binh noén)

Cé dang hinh tam giac, hinh nén. C6 dung tich di ¢6. Co6 loai ¢6 nut, ¢6 loai khong nat. Co
loai ¢6 vach, loai khong vach.

Hinh 2.5: Cac loai binh nén

Cong dung: thuong ding dé chira dung dich trong phan tich chudn d¢, lic tron mot hdn
hop, hoa tan hoa chat hodc chira dung dich can dun néng. Tuy lugng chit it nhidu ma ta chon
binh c6 dung tich phu hop

Thao tac k¥ thuit: khi dung dé dun, lic khong nén chtra dung dich qua nira dung tich
binh. Thao tac dun néng yéu cau giéng nhu coc dot

* Binh hiit lgc ¢6 nhanh chiu chan khong:
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Hinh 2.6: B9 loc hut chan khong

C6 hinh dang giéng nhu binh tam giac, & gan c6 binh c6 mot dng thuy tinh thang dé ndi
v6i hé théng bom chan khong qua mot dng cao su. Binh ¢6 nhiéu ¢ dung tich, c¢6 binh c6 voi
& gan day binh dung dé rat nudc loc. Dung kém theo binh cu can phai ¢6 phéu sit Buchner,
nut cao su, binh rra khi, bom chéan khong.

Cong dung: dung dé loc dudi ap suat thap cac dung dich khé loc ¢6 nhiéu huyén phu vo
dinh hinh

Thao tac k¥ thut: gin phéu di 16t gidy loc vao nut cao su, sau d6 gin phéu nay 1én
miéng binh hiit loc qua niit cao su. Méc dng cao su vao dng nhanh ciia binh hut loc véi mot
dng dai cua binh rira khi. Dung mét éng cao su khac ndi binh rira khi voi bom chan khong

Chit y: khi ding binh nay dé hut loc chan khong phai kiém tra lai, néu binh nut khong

nén dung

T T F Ty

|

Hinh 2.7: Cac loai ng sinh han
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* Ong sinh han: rt pho bién trong PHN. N6 gom mot éng thuy tinh dai ¢6 2 vo, ¢ 2 dau c6 2
6ng nhanh ding dé cho nude lam lanh di vao di ra . C6 cac loai nhu: 6ng sinh han bong, 6ng
sinh han xoan, 6ng sinh han thing, ¢6 ¢6 nham hay khong ¢ nham

Cong dung: thudng ding dé ngung tu mot chat bay hoi nao d6 trong qua trinh chung cét hoic
dun hoi luu
,( 2

e

m_Va

Hinh 2.8: Cong dung cua 6ng sinh han trong dun hoi luu va chung cit
Thao tac ky thuit:

- Khi can dun héi luu thi ta ding 6ng sinh han bong hodc xoin, mic thang dimg trén
miéng binh cau, d¢ dung moi bay hoi gip lanh s& ngung tu chay tré lai binh phan
ung

- Khi can chung cat thi ta dung dng sinh han thang, mac nam nghiéng trong hé thong,
dé khi chat bay hoi gip lanh s& ngung tu va chay vao binh hiing

Chii y: nuwéc 1am lanh vao 6ng sinh han tir dng nhanh dudi, di ra tir 5ng nhanh trén

Cich xir 1y bao 1am lanh: khi giita 2 16p vo c6 16p mau vang (d6 1a 16p oxyt sit) thi ta

dung dung dich HC1 10-18% dé hoa tan, sau d6 rira lai bang nudc sach

* Ong xi phong: c6 nhiéu loai, c6 hinh dang nhu hinh v&:

Hinh 2.9: Cong dung ctia 6ng sinh han trong dun hdi luu va chung cat
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Cong dung: ding dé ldy chat long doc hai, hodc 1dy hoéa chat tir binh 16n sang binh
nhé

Thao tic ky thuét: khi hat dau (1) thi bit dau (3) lai, nhung dau (2) vao dung dich can
hat. Khi hat chat 1ong 1én éng (2) qua 6ng (1) d&én chd cong ta dimg lai, bit dau 6ng (1) lai,
mo dau dng (3), hoa chét s& chay vao binh hing.

Ngoai ra con s6 thuy tinh c6 cong dung chung khac nhu: mit kinh dong ho, diia thay
tinh, chau thiy tinh, chuéng thuy tinh...

1.1.2. Dung cu thuy tinh co cong dung riéng:

* Binh ciu: c¢6 nhiéu loai va nhiéu c¢& khac nhau nhu:
- Binh céu d4y tron ¢b ngdn dung tich: 100ml, 250ml, 500ml, 1000ml
- Binh cu d4y tron ¢b dai dung tich :  (nhu trén)
- Binh cau d4y bing ¢ ngan dung tich:  ( nhu trén)

- Binh cdu d4y bang cb dai dung tich:  ( nhu trén)

- Binh cau day bang hodc tron c6 ¢c6 nham

Hinh 2.10: C4c loai binh ciu

Cong dung: binh cau dung dé dun hdn hop phan tng (trir binh cb dai). Dung trong hé
thdng chung cét, dun hoi luu

Doi véi binh cau ¢6 nham duge dung véi dung cu cd ¢6 nham cung ¢ so, nhu cung so
14,29,45

Déi voi binh cau khong c¢b nham, khi ding trong hé théng phai c¢6 nut cao su duc 15
* Binh hut 4m: (nhu hinh v§)

Cong dung: 1a dung cy dé 1am kho tir tir, dé bao quan chét d& hut am. Binh c6 chtra chat hut
4m nhu: CaCls khan, Silicagen hodc H2SO4 dam dac, khan.Trén cé khay st ( ¢ nhiéu 16)
dung dé dat mau.

Thao tac ky thuit: dem sdy binh va nip, cho chat hat 4m vao phan dudi cua binh, dat
khay s 1én trén. Dé ngudi, thoa mot it vaselin 1én miéng binh, day nip binh, xoay nip binh
mot vong, vaselin s& dan déu tao do kin khong cho khéng khi vao.
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Hinh 2.11: Céc loai binh hat 4m

Chuy:

. Khi mudn mé ndp binh dé dit vat hay ldy mau ra ta phai diy nip binh sang mot bén,
khong mo nip nhu vat dung binh thuong. Khong dat nap ap 1én mit ban

. Khi dat vat con nong vao binh ta phai mé hé nip binh, mai nip binh qua lai rdi méi
day han ( dé khong khi trong binh gidn nd bay bdt ra ngoai, nhu vay bén trong binh s& c6 do
chan khong cao).

. Qua mot thoi gian sir dung cac chit hut 4m cua binh s& bdo hoa hoi nuée, khong con
tac dung hat am, thi phai dem sy lai binh va chat hat am( néu dung H,SO4 dam dic thi phai
thay chit méi, khong siy lai)

Cic chit hiit am thuwong dung la:

+ CaCly: dung dang khan, dang cuc, chira 2/3 phan d4y binh. Khong dung
dang bot

+ H>SO4 dam dic khan: dé tranh nguy hiém nén tron chung H2SO4 véi cat sach
hodc nhitng vién bi thay tinh. Thay acid méi khi acid cii c6 mau xam

+ Silicagen va Al,O3( nhom oxyt khan): dé theo ddi dwoc trang thai hip phu
nudc ta cho vao ching mét it CoClo. Khi Silicagen va ALOs khan s& c6 mau xanh, khi hap
phu hoi nudc s€ c6 mau héng. Khi b3ao hoa hoi nudc, ta phai séy lai Silicagen & nhiét do
khong qua 200°C, d6i v6i ALOs sdy & nhiét d6 khong qua 175°C.

* Binh rira khi: ¢6 nhiéu dang, nhidu ¢& ( nhu hinh v&). La chai hinh try c6 nut thuy tinh, trén

nat c¢6 gan 2 6ng thuy tinh. Mot 6ng dai dén gan day binh va mot ong ngan c6 nhanh di ra

Cong dung: dung dé rira khi
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Dd HCI déc

Béng tam
dd NaOH
Dung dich ;i
NaCl dé giir dé gir
khi HCI — hoi nude Cl, kho

Hinh 2.12: Binh rtra khi Clo

Thao tac ky thudt: mudn rira khi ta cho nudc cat vao binh khoang 1/2 dung tich binh .
Mubdn 1am khan khi thi cho H»SO4 khan véo binh khoang 1/2 dung tich binh. Sau d6 day nat
binh, nbi éng thuy tinh dai tin day cia binh v6i ngudn phat khi. Khi vao binh chira nudc s&
duoc rira sach, khi thoat & 6ng ngén qua binh chura acid s€ dugc lam khan, khi thoat ra s€ 1a
khi kho sach.

* Ong sirng bo: 12 dng thuy tinh ubn cong, c6 2 loai: loai ¢6 nham, loai c6 khong nham

to

condensor fFEe~

to vacuum

~A source
Sl e )
e TS

2 .

Hinh 2.13: Ong stng bo

Cong dung: dung trong hé thong chung cat

Thao tac ky thuat: dau 16n cia ong ndi véi dudi ong sinh han, con dau nho cua ong cho
vao binh hing

1.1.3. Dung cu thiy tinh dimg dé do luong:

Tt ca dung cu do luong bing thuy tinh dugc ché tao ¢ diéu kién tiéu chuin & 20°C va dudi ap
sudt thuong. Gom cac loai sau:

* Ong dong: 13 dung cu thuy tinh ¢6 dang hinh try. C6 nhiéu loai, ¢& dung tich khac nhau nhu
loai c6 nut, khong c6 nit dung tich c¢& 2ml, 5ml, 10ml, 25ml, 50ml, 100ml, 250ml,
500ml,1000ml...
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Hinh 2.14: Ong dong
Cong dung: dung dé do thé tich chat 16ng, do chinh xac khong cao

Thao tic Ky thuit: dung cu phai sach, kho. Néu con w6t phai trang bang dung dich can
dong. Trong truong hop chét can dong dé biét thé tich qua it thi phai dung dng dong kho,
sach. Chu y mat khum dudi chat 1ong ngang vach nao thi ta doc sé ml & vach d6 ( mét phai
dat ngang vach)

* Coc dong: 1a cde thiy tinh, trén than cdc co chia vach ml. C6 nhiéu loai, nhiéu c¢& khac
nhau nhu: loai c6 md, loai khong c6 mo, loai c6 chan, loai khong chan. Co6 dung tich: 50ml,
100ml, 250ml, 500ml, 1000ml...

Cong dung: dung dé hoa tan, dong chit 1ong, khéng can do chinh x4c cao
Thao tac ky thuat: Thao tac k¥ thuét gidng nhu 6ng dong

* Binh dinh mirc: 12 dung cu rat can thiét trong PHN c6 hinh qua 18, day bang, ¢6 dai, co nit.
Trén ¢b binh c6 khic mot vach, trén than binh co ghi nhiét d6 t, dung tich v ml cua binh, c6
nghia 13 ¢ t° chit 16ng chira trong binh dén ngang vach thi c¢6 thé tich bang dung tich v ml

Vi du: mét binh dinh mitc ¢6 ghi ¢ than binh 1a: 250ml, 20°C

Hinh 2.15: Cac loai binh dinh mirc
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Cong dung: dung dé pha ché mot dung dich c¢6 nong d6 xac dinh can pha tir tinh thé
chét can pha hodc tir dung dich c6 nong d6 16n thanh dung dich c¢6 nong do bé bang dung moi
thich hop

Vi du: dung nudc ct pha 100 ml dung dich H2C204 ¢6 néng d0 0,1N tur
tinh thé H,C>04.2H,0

Thao tac k§ thudt: mudn pha ché mot dung dich c6 nong d6 xac dinh, ta tién hanh cac
budc sau:

- Tinh toan luong chét can dung dé pha la bao nhiéu. Néu 1a tinh thé thi dung cin
phan tich dé can. Néu la chat 16ng c6 ndng do 16n thi ding 6ng hat dé 13y chinh xac
thé tich chat can dung dé pha

- Chon binh dinh mtc c¢é dung tich can pha va mot sb dung cu can thiét nhu: coc
thay tinh, diia thily tinh, phéu thiy tinh

- Cho luogng chét can pha vao binh qua phéu, tranh roi vai ra ngoai. Cho nudc cit vao
khoang 1/2 dung tich binh. Cam c6 binh, th6 than binh vao 10ng ban tay dé tinh thé
hoa chat tan hét, sau d6 cho thém nudc cit d&én c6 binh. Dung dng nhé giot lay
nude cat cho tir tir dén ngang vach. Pay nap binh, chao nguoc binh vai lan, nhu vay
ta da pha ché dugc dung dich can pha

Chu ¥: néu tinh thé qua 10n, ta c6 thé hoa tan tinh thé trong cdc thuy tinh nho
bang diia thuy tinh voi mét it nudc cat, sau d6 chuyén vao binh dinh mirc, trang cdc va
diia thity tinh nhiéu lan bang nudc cit, cho nudc trang vao binh dinh muc, tiép tuc thém
nude cat va thao tac nhu trén

* Pipet (6ng hit): c6 nhiéu loai va nhiéu ¢ khac nhau nhu:
- Ong hat khong bau: dung tich: 1ml, 2ml, 5Sml, 10ml, 25ml, 50ml
- ()ng hat ¢6 bau mot vach: cd dung tich nhu trén
- Ong hiit ¢6 bau hai vach: c6 dung tich nhu trén

- Ong hat vi luong ( micro pipette): 1a 6ng hut 1ml hodc 2ml ¢6 vach chia & khic do
0,01ml; 0,02ml

Cong dung: dung dé hut lay chinh xéac thé tich chat 16ng can ding
Thao tac ky thuat: truéc khi ding phai kiém tra d6 sach va dng hit thudc loai ndo:

- Néu dung 6ng hat loai khong bau thi phai cha ¥ dén cach chia vach dé liy chinh
xéc thé tich chét can dung

- Néu dung 6ng hut c6 bau mot vach thi ¢ 20°C chit 1ong chira trong dng dén ngang
vach mat khum dudi chat 1ong c6 thé tich bang dung tich ghi ¢ than binh

- Néu dung dng hit c6 bau hai vach thi & 20°C chat 1ong chtra trong khoang gitta 2
c6 thé tich bang dung tich ghi ¢ than binh
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- Néu éng kho sach thi ta c6 thé ding hut 14y héa chit. Nhung néu éng hut vira méi
duoc rira xong, con udt, ta phai trang dng bang nudc cat, sau do6 trang lai bang dung
dich can hit vao vai 1an, rdi méi hut 1dy hoa chit cho phan tng

-
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Hinh 2.16: Cac loai pipet

Chi y: khong ding miéng dé hiit ma phai ding qua bop cao su hodc mot thiét bi liy
hoa chat doc didc biét dé hut nhitng hoa chat doc hai.

* Piu hit hoa chit: gin trén miéng chai chtra hoa chit. Dung dé Iy thé tich hoa chat dé bay

hot, doc

Hinh 2.17: DAu hit hoa chit

* Buret: c6 nhiéu loai, nhiéu ¢& nhu: buret c6 mau, khong c6 mau. Loai 25ml, loai 50ml,
buret vi lugng, buret ) cong, buret tu dong
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Hinh 2.18: Buret
Cong dung: dung trong phan tich chuan do

Thao tac ky thuit: trudc khi dua vao sir dung phai kiém tra khoa nham, néu rit khong
tron thi phai thoa mot it vaselin ( tranh 16 thong ctia khoa)

- Phai kiém tra d6 sach cua buret. Néu buret kho sach thi c6 thé cho héa chat vao
dung ngay. Nhung néu vira méi rira xong can dung lai ta phai trang bang nudc cat,
tiép trang bang hoa chat can d6 vao xong mai dugc ding

- Mic buret vio kep cang cua trén gié sit, dung cdc dung tich 250ml lay hoa chit cho
vao buret qua phdu ® = 4 — 6cm. Pudi hét bot khi va diéu chinh dén vach khong

- Khi muén chuin d6 nong ta dung buret ¢ cong, tranh lam néng buret,thily tinh
gidn nd, dua dén doc thé tich tiéu tn trén buret khong chinh xac

- Can phai biét thé tich cia mot giot twong mg v6i 1 buret nhat dinh, dé c6 thé dua
s6 hiéu chinh vao doc mét cach chinh x4c.

- Sau khi lam xong phai rira sach buret, mac nguoc l1én gia dé rao,lay khoa ra dé kho,
16t mieng giay loc roi dat vao 16 khoa, khoa s€ khong bi mon, hong.

* Binh do ti trong: c6 nhiéu dung tich khac nhau nhu: binh dung tich 25ml, 50ml
Cong dung: ding dé xac dinh ti trong cia mot chat A d6i v6i chit B, hodc xac dinh

khdi luong riéng ciia mot dung dich

£ s 1A ) m \ roN X s >
Ti trong cua mot chat A so véi chat B ¢ 20°C: dao=—2=( A va B ¢6 cung thé tich V &
Mg

20°C). Thuong ngudi ta so sanh ti s6 cta trong lugng ctia mot chét véi trong luong cua nude
6 cung thé tich

* Néu & nhiét do 4°C: thi ta goi 1a ti trong thuc va ky hi¢ud,,,,
* Néu chat d6 va nuée cing & 20°C thi ta goi la ti trong biéu kién va ky hiéu 1a: .,

Ti trong ctia dung dich thudng tang khi ting nong do chat tan ( néu chat tan d6 ning hon
nudc). Vi vay dua vao ti trong co thé biét dugc mirc d6 cht hoa tan trong do
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Thao tac ky thuat: trudc hét ta can trong luong cia binh khong chira dung dich (binh
phai khé rao ¢ 20°C). Sau d6 cho nudc cat vao binh dén vach va dé trong may diéu nhiét &
20°C. Sau 15 — 20 phut dua ra can binh + nudc cat. D6 nude cét ra, 1am kho binh, cho chét
can xac dinh vao dén vach. Pua vao may diéu nhiét & 20°C. Sau 15 — 20 phut dua ra can binh
c6 chit can xac dinh

Tinh ti trong biéu kién = trong lwong chit A & 20°C/ trong lwgng nuéc ¢ 20°C
* Cac phu ké:

La dung cu dugc ché tao dua theo nguyén ly Archimede. C6 nhiéu loai, mdi loai co
cong dung riéng nhu:

Cong dung:

- Bomme ké: 13 dung cu dung dé xac dinh nong d6 chét kho c6 trong dung dich theo
phuong phap cii
Ham luong chat kho = 1,84 x Be (%)

FEierFe S0 e dfdvep e, Fhbria ™ Keb vl eede i a5 feirrar

Hinh 2.19: Bomme ké

- Brix ké: ¢6 cong dung nhu bomme Kké, nhung tri doc dugc chinh la néng do % cua
dung dich

Bx =Bx doc = 1,84 x Be

Ling kinh Vit Hiéu Chuin  Chinh tiéu ey

\

Thi "Kinh

Hinh 2.20: Brix ké
- Tiuké: 1a dung cu dung dé do d6 rugu ctia mot dung dich gém con + nude

- Puwong ké: 13 dung cu dung dé do do duong c6 trong dung dich
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Hinh 2.21: Con ké
- Ti trong ké: 1a dung cu ding dé do ti trong ciia mot dung dich

Thao tic ky thuat: dung mot dng dong co chiéu cao ciia phi ké, d6 dung dich can do
vao dy éng dong. Tir tir tha phi ké vao dung dich, dung dich s& tran ra cbc himg, thdi hét bot
khi. D& phu ké ding yén, khong cham thanh binh, quan sat xem mat thoang chét 16ng nim
ngang vai vach nao trén thude ciia phu ké thi ta doc chi s6 & vach d6

Céch hiéu chinh tri s6 doc dugce theo nhiét do:

Khi str dung phu ké dé do mot dung dich ta cin phai xac dinh nhiét d6 cua dung dich. Su
ndi cua phu ké 18 thudc vao do nhét cua dung dich ma d6 nhat lai phu thudc vao nhiét do cta
dung dich.

Néu nhiét d6 tang thi do nhot giam. Néu nhiét d6 giam thi do nhét ting
Do d6 can phai hiéu chinh sé doc dugc theo nhiét do
* Pdi voi phu ké brix: khi do dung dich ta doc dwoc Bx quan sat ( Bxqs) & toc
Thi Bx cai chinh (Bxcc) = Bxgs + A Bx ( khi t°c> 20°C)
Bxcc =Bxgs - A Bx ( khi t°c< 20°C)
* Pdi voi tiru ké: khi do dung dich ta duge C°: do biéu kién
Khi nhi¢t d¢ t < 15°C thi do ruou that = C + 0,4 (t°< 15°C)
Khi nhi¢t d¢ t > 15°C thi d0 ruou that=C - 0,4 (t°> 15°C)
1.2. Dung cu bang gé, kim logi, sanh sit, polimer
- Dung cu bi'mg gﬁ:

Gi4 dé 6ng nghiém, kep 6ng nghiém
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Hinh 2.22: Gia dé 6ng nghiém, kep dng nghiém
- Dung cu bang kim loai:
Gia sit, kep cang cua, kep éng sinh han, kep nh6é ma, khéa d6i ma

Kiéng sat vong, kiéng sat 3 chan, kim kep chén nung, bd khoang nut cao su, coi chay
dong, kep Ong cao su...

Hinh 2.23: Gia dé 6ng nghiém, kep dng nghiém

- Dung cu bing si: 13 dung cu chiu nhiét cao, gdm céac dung cu nhur:
Coi chay su, bat st c6 mo, khong c6 mo, ¢6 can, khong cod can
Chén str: con goi la chén nung.
Phéu si: dung véi binh hiit loc c6 nhanh
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Hinh 2.24: Gia dé 6ng nghiém, kep dng nghiém
- Dung cu polime:
+ Ong cao su: dé dan nudc vao, ra éng sinh han
+ Qua bop cao su: dung dé 1iy hoa chat vao pipet ( 6ng hiit)
+ Nut cao su du ¢&: dung dé day nhitng chai, lo khong c6 nap

+ Binh tia: dung dé 1y nuéc phun thanh tia

Hinh 2.25: Gi4 dé 6ng nghiém, kep dng nghiém
Ngoai ra phong thi nghiém can c6 mét sb loai gidy nhu:

- Gidy do pH

PH test papers from electronic héaﬁm

w"' ‘

Hinh 2.26: Gidy do pH
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- Gidy qui xanh, tim, d6

Hinh 2.27: Gidy quy tim

- Giéy loc khong tan, c6 tan

Filter Papers

K

Hinh 2.28: Gidy loc
2. V¢ sinh dung cu

Rira va sdy kho dung cu 1a mot phan k¥ thuat PTN. Ngudi kiém nghiém vién can phai
biét dung cu dem ding phai sach, néu c6 vét ban két qua s& khong chinh xac. Vi thé phai rira
dung cu nhu thé nao dé c6 dung cu sach.

2.1. Rvra dung cu

Tuy theo tinh chét ciia vét ban trong dung cu ma ta sir dung phuong phap rira, chit rira
thich hop.

- Ap dung tinh hoa tan ciia chdt ban trong nwée néng nudée lanh, trong dung dich kiém, trong
cde mudi hodc trong acid,

Vi du:
- Khi dung cu Véy dau md, Cu,0, CuOH, ta phai dung dung dich kiém dé rira
- Dung dung dich HCI dé hoa tan Fe,Os
- Dung dung dich NaOH hoic HCI dé hoa tan Cu(OH),

- Duta vao tinh chat ciia chat oxy héa trong diéu kién nhdt dinh c¢é khd ndang oxy héa cdc chat
bdn vé co, hitu co dé phd hity chiing nho tao thanh hop chdt dé tan

Vi du:dung cu chtra dung dich KMnOs, khi dung xong thuong ¢ nhimg vét bin mau da do
KMnOs chuyén héa thanh MnO» két tua trén thanh dung cu. Mudn rira sach vét ban nay ta
phai dung mot chét khir khac nhu: dung dich acid HoC204 dé rira

- C6 thé sir dung céc chét c6 tinh hoat dong bé mat dé rira nhu xa phong, chit rira tng hop.
*Chu y:
- Khi dung héa chét dé rira chi nén dung loai ré tién
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- Luon ludn nhé ky thuat an toan khi str dung hoa chat dé rira. Tranh nhiing viéc rai
ro ¢6 thé xdy ra khi rira dung cu.
Ngoai ra ¢é thé dung két hop véi cac phuong phap khac nhau nhu phuong phép co hoc, vét
1y, hoa Iy dé danh sach chat ban ra khoi dung cu.
*Chu y: khi ding phuong phap co hoc khong duoc dung cat dé rira dung cy thuy tinh.
Dimng dé chdi dap manh vao day binh giy v& binh
Mubn tién hanh thi nghiém mot cach chinh xac khong dugc dung nhiing dung cu nghi
ngd khong sach. Dung cu thuy tinh phai duoc rira hét stic can than. Tuy theo loai dung cu,
cach rtra s€ khac nhau.
- Dung cu thuy tinh khong chia do
Néu sau khi dung khong rira ngay dugc thi phai rira qua rdi d6 day nudc, hodc tha cac dung cu
vao mot chau dung dy nudc.
Khi dung cu khong ban ldm thi rira v&i nude lanh (hodc rira dugc véi nude noéng cang tét) roi
dem trang vdi nudc cat. Néu dung cu ban nhiéu hodc néu c6 cin ban bom vao thanh binh thi
thém natri hidroxit, axit sunfuric v.v... Néu cac cin ban bam vao thanh thi d6 vao trong thanh
binh mot it mén cua hodc mot it giéy bao, mdt it nude roi lac. Khoéng nén dung cat.
Nhimng binh dung nhimg chit m& thi rira bang nudc xa phong hodc bang dung dich natri
cacbonat hay natri hidoxit hodc bang mot dung méi khac tiy theo ban chat ctia chit m.
Néu dung cu c6 ban oxit mangan thi dem rira bang dung dich HC1 50%.
Tuy theo can ban co thé ding nhitng hoaa chét sau:
- Anbumin dung dich amoniac hodc axit clohidric nong
- Céc chat hiru co dung hdn hgp sunfo cromic néng, hdn hop sunfopecmanganic.
- Oxit ddng dung axit clohidric nong, kaliclorat
- Bari sunfat dung axit H>SO4 déac nong
- Céan thuy ngan dung axit nitric néng.
- Clorua bac dung amoniac hodc natri hiposunfat
- Dung cu thuy tinh co chia do
Nhitng dung cu thuy tinh c6 chia d phai dugc rira ngay sau khi dung. Thuong hay hay rira
cac dung cu nay bang nudc thuong, réi nude cit, néu can thiét thi rira bang hdn hop sunfua
cromic roi rira lai bang nuéc thuong hay nudc cat.
2.1.1. Nhitng phuong phap hoa hoc lam sach dung cu
a/ Rira bang hdn hop Sulfocromic: thudng cac PTN déu dung hdn hop nay dé rira dung cu
thuy tinh. Vi trong méi trudng acid mudi cromat 1a chat oxy hda manh
Diéu ché hén hop Sulfocromic (hén hop sulfo): dung 6g KoCr07 nghién thanh bot, cho vao
nuéc dé hoa tan. Sau d6 can than cho them 100ml acid sulfuric ddm dic (H2SO4) vao dung
dich
Thao tic ky thuit:dau tién trang binh bang nudc cit sau do rét nhe hdn hop sulfo vao
khoang 1/3, 1/4 dung tich dung cu. Lic c4n than dé chat ban ngdm hdn hop. Sau d6 dé yén vai
phut, @6 hét dung dich vao binh chira hdn hop.Rdi rira bang nudc may am, rira lai bang nude
cat. Néu dung cu kho rira phai ngam qua dém véi hdn hop.
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Hdn hop sulfo ding dugc lau. Khi hdn hop chuyén tir vang thim sang xanh den thi khong con
tac dung nita.

*Chuay:
. Hon hop sulfo co tac dung manh 1én da va quan 4o, nén khi sir dung phai can than
Mudn rira 6ng hut phai dung qua bop cao su
. C6 thé thay hdn hop sulfo bang hdn hop gom 200g K>Cr207 va 1 lit HNO;
. Khong dung hdn hop sulfo dé ty rira cac dung cu sau:
+ Bén boi cac san pham chung cat tir dau mo nhu dau hoa, sap dau khoang
+ Ban boi mudi Ba*. Vi trong hén hop c6 HoSO4 s& két hop Ba?* thanh két tiia BaSO4 kho
rua
. Tranh d6 14n ruou etylic, metylic vao hdn hop sulfo. Vi hdn hop sé bi khir thanh Cr** dung
dich s& chuyén mau xanh den. Hon hop mat tic dung
. Néu hdn hop sulfo vay ra tay, phai rira nudc nhiéu lan sau rira bang Na,CO3 hoic NHsOH
b/ Rira bing dung dich KMnOs4%: 1a chat rira dung cu tot nhd KMnOs 1a chét oxi hoa
manh dac biét khi dun néng dung dich va acid hoa béng acid HoSOq4
Thao tac k§ thuit: Ria bang nuéc nong sau do6 rot tiép dung dich KMnO4 vao binh. Ding
chdi rira cha sach, sau d6 thém tia acid HoSO4 ddm dic vao binh, du dé lam nong binh. Chat
ban sé& tan ra. Thuong cir 100ml dung dich KMnOy4 thi can 3 -5 ml acid

*Chay:
. Khong duoc ding acid HCI thay thé vi KMnOs tac dung sé sinh ra khi Cl

. boi khi rra b?mg KMnOj4 thanh dung cu xuat hién mau nau, d6 12 MnO>. Mudn hoa tan vét
ban ta trang binh béng dung dich Na»S>035% hodc dung dich HoC>O4, dung dich FeSOy4 , sau
d6 rira lai bang nudc.

. Dung dich KMnO4 duogc acid héa chi dung mét lan, dung dich chua acid hoa co thé dung lai
vai lan

¢/ Rira biing hén hgp HCI + H20:: hdn hop nay gom dung dich HCI 6N, dung dich H20, 5 —
6%. La chat oxy hoa rat tién va thun loi. C6 tac dung rat manh, dic biét khi dun néng nhe.
Hdn hop khong anh hudng dén thuy tinh. C6 thé dung acid acetic thay cho acid HCI.

Thao tac ki thuit: rét hon hop vao binh, dun néng nhe ( khong duoc dun néng dung cu do),
hodc dun noéng hon hop dén 30 — 40°C. Cho hdn hop rira vao binh chita dé sau dung lai. Sau
d6 rira dung cy bang nudc thudng.

d/ Rira bing acid H2SO4 dam dic va dung dich kiém 40%: khi dung cu ban béi chat nhya
khong tan trong nudc.Ta co thé rira dung cu béng acid H>SO4 ddm déc va dung dich kiém dic
40% (NaOH, KOH)
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Thao tac ky thuit: d6 kiém vao % thé tich binh ban. Lic binh dé dung dich phii nhya trong
binh. Truong hop nhiéu nhya thi rira nhiéu 1an. Thoi gian rira bang acid hodc kiém phu thudc
vao dic diém tung loai nhya.

*Chii y: dung acid dic hay kiém dic phai cin thin, khong duoc d6 acid 14n vao chau
¢ dung dich kiém dic ( vi phan tng trung hoa s& xay ra, kém theo sy toa nhiét lam bén tung
hdn hop ra ngoai), ma phai d6 vao hd dat sau khi dung xong.

2.2.2. Két hop cdc phwong phdp dé rira dung cu:
Ta c6 thé két hop phuong phap co hoc, hdéa hoc dé rua dung cu nhu sau:
Vi du: rira buret

Trudc tién co buret bang chdi 1ong, tay cAm bang cao su dé tranh lam xay xat thanh buret. Sau
d6 mé khoa chui sach vaselin, tra khoa vao khép ndi va duoc giir bang vong cao su. Tiy theo
mirc do ban ciia buret ma c6 thé ngam buret voi hon hop rira qua dém. Sau d6 rira sach bang
nudc, trang lai bfmg nude cat vai 1an, lau sach khé chd khoa, dit khoa vao khép co 1ot miéng
gidy mong. Buret sach cho mat khum ciia chat 1ong trong buret rd, chinh xéac

2.2. Lam kho dung cu
2.2.1. Lam kho trén coc, gia treo

Treo cac dung cu da rira sach trén coc gS dén khi kho. Trude khi treo dung cu can boc
dau coc gb bang gidy loc sach. Coc gd phai luén duoc giit sach

2.2.2. Lam kho trén ban lam kho

Khoét nhirng 15 tron c6 dudng kinh khac nhau trén mét ban. Up nhiing dung cu da rira
sach vao nhiing 16 c6 kich thuéc twong tmg

2.2.3. Sdy khéng bang khéng khi

Thoi ludng khong khi sach hodc néng vao dung cu dé 1am kho
2.2.4. Sdy khé bang con, ete

- Lau sach bén ngoai dung cu

- Trang dung cu bang ruou etylic sacu d6 bang ete tinh khiét

- Ruou va ete dugc thu hdi lai dé tai st dung
2.2.5. Sdy khé trong binh hiit am

Ap dung trong truong hop dung cu da rira sach c6 thé bi ban lai bang cac chit co trong
khong khi

2.2.6. Sdy khé bang khéng khi nong

Pé sdy kho nhanh c6 thé thoi khong khi nong vao binh hodc siy kho dung cu trén bép
dién hay trén ngon ltra dén. Phai dun nong can than dé tranh v& dung cu do thuy tinh dan no
khong ddng déu ¢ nhitng vi tri khong duge ho nong.

2.2.7. Sdy khé trong tii sdy
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Khong nén Gip nguge dung cu khi sdy. Sdy xong dé ngudi trude khi st dung. Nhiét do
sdy thuong tir 80 — 100°C.

2.3. Nhitng diém can luu y khi riva va sdy kho dung cu

- Dung cu Iudén phai rua that sach béng nude cét

- Khi ding chdi phai chii ¥ khong choc thung day va thanh dung cu

- Khi séy kho dung cu tranh sao cho dung cu khoi bi ban

- Phai tiét kiém khi ding cac dung méi hitu co dé rira.

- Khi rira, tdp trung cac chit két tia va dung dich hoa chit quy (vang, bac, platin, thuy
ngan,...) vao binh chtra riéng.

- Khong dugc do tran lan hodc d6 vao chéau rira cac dung dich acid, kiém dic, chat c6 mui
thoi, chat doc, acid sulfocromic, natri kim loai

- X4c dinh loai chit ban trudc khi chon phwong phap rira
- Khi rira dung cu can tuan thii cac quy tic an toan.

- Can phai hiéu rd tinh chat, ky thuat thao tac khi sir dung cac chat doc hodc nguy hiém dé rira
dung cu.

- Phai can than khi st dung cac dung dich kiém, acid dic, hdn hop sulfocromic, cac chat oxi
hoa.

- Khi Iam viéc v6i dung moi hitu co, tranh hit cdc dung méi va can luu y 1a cac dung mdi nay
rat dé chay.

- C6 thé co gidi hoa qua trinh rira dung cu.
- Nén sir dung chat ré tién nhat dé rira chét ban.
3. C4c héa chat

Cong viéc ¢ phong hoéa nghiém co lién quan dén viéc str dung hoa chat, vi vay mdi
phong thi nghiém nhat thiét phai c6 lugng hoa chat du trir dé lam viéc

3.1. Phin logi héa chit
* Dura theo cong dung: hoa chat dugc phan 1am 2 loai:
a/ Nhém thong dung: cac PHN déu phai c6 cac hoa chat thong dung sau:
Cac acid: + Acid Clohydric ( HCI)
+ Acid Nitric ( HNO3)
+ Acid Sulfuric ( H2SO4)
+ Acid Acetic ( CH;COOH)
+ Acid Oxalic ( H2C204)

Cac base: + Natri hydroxyt (NaOH)
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+ Kali hydroxyt (KOH)
+ Ammon hydroxyt (NH4OH)

Mt s6 chi thi: + Phenolphtalein

+ Metyl orange hay metyl red

+ Metylen blue

+ Bromthymol blue

+ Eriocromblack

+ Murexit
Va dung méi: + Con tuyét ddi 99%

+ Con tinh khiét 96%

+ Codn dot 70%

b/ Nhém dic dung: chi can dung cho viéc phan tich mot chi tiéu nao dé ciia mau can
phan tich
Vi du: hoa chét can dung dé chiét tach lipid 1a carbon tetra clorua (CCly) hay ete dau hoa, ete
etylic...
Do vy tily theo co s can phan tich chi tiéu nao thi mua sam hoa chét can thiét dung dé

phan tich chi tiéu d6. Khong mua tran lan gay lang phi
* Dura theo dd tinh khiét: nguoi ta chia hoa chét ra cac loai sau:
a/ Tinh khiét ddc biét (TKDB): c6 do tinh khiét cao, ding cho cac myc dich dic biét.
b/ Tinh khiét hoa hoc (TKHH): c¢6 do tinh khiét cao, dung cho cac cong trinh nghién ciru tinh
vi, yéu cAu c6 d6 chinh xac cao.
¢/ Tinh khiét phan tich (TKPT): ¢6 d6 tinh khiét thip hon hoa chat c6 d6 TKHH. Dung cho
viéc phan tich, kiém nghiém va cac cong trinh nghién ctru thong thuong.
d/ Tinh khiét: c6 @6 tinh khiét thdp hon cac loai trén. Dung cho viéc giang day hoc tp, cac
cong viéc phan tich théng thuong, dong thoi 1a nguyén liéu khi can san xuét, diéu ché loai hoa
chét ¢ yéu cau cao hon.
e/ Hoa chit k¥ thuat (HCKT): 1a loai san pham thong thudng do cong nghiép héa hoc san xuat
ra. S6 tap chat con it hon so vé6i san pham thd . N6 duge dung cho nhitng nghanh cong nghiép
khac nhau.
f/ Hoa chat tho ( nguyén lidu): 1a san pham 14y tir thién nhién hoan toan khong dugc lam sach,
hodc m&i so ché con nhiéu tap chat. N6 dugce dung cho mot sé nghanh cong nghiép. Vi du:
mudi an (NaCl), voi thé ( CaCOs), Vbi toi (Ca(OH),)
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3.2. Nhitng diéu can biét khi sir dung héa chit

Mubn st dung mot loai hoa chét nao do, trudc tién ta phai tim hiéu tinh chit ciia n6 dé
c6 thao tac dung k¥ thuat, tranh dwoc doc hai, chay nd c6 thé xay ra va can biét nhimng diéu
sau:

- Phai lau chui nut lo, ¢b lo héa chét trude khi mo nip dé lay hoa chat. Néu nat lo 1a nut
nham bi dinh chit vao ¢ 1o thi ta dung thanh gb nho gd nép lo nguoc chidu kim dong ho,
hodc gb tir dudi 1én, nit s& bong ra. Dung thia st hodc thia thiy tinh dé 1y hoa chéat. Hoa
chat roi vai trén ban, khong dugc bo tro lai dé giit gin d6 tinh khiét ciia hoa chat.

- Khi can hoa chét khong dugc dit truc tiép hoéa chit 1én dia can. Tranh lam hoéng dia can.

- Khi can héa chat d& hat am nhu NaOH tinh thé, KOH, CaCl,, H2SOs, P20s..., chat dé
thang hoa nhu: I, Hg...,chat d& bay hoi nhu cac dung madi hitu co: ete etylic, CCls...phai
dung cdc can c6 nap dé dung hoa chat can can.

- Céan phai 1€iy nhanh, day nhanh va that kin cac lo hoa chat dé bay hoi, d& hat am, dé& thang
hoa. Nén gin nut lo bang mattit, paraphin. ..

- Phai dung lg kho sach dé chira dung hoa chit. Néu lo con ué6t s& 1am hoa chit Am chay.

- C6 sb hoa chit dé bi bién doi dudi tac dung ciia anh sang thi phai chtra dung trong lo c6
mau sam

Vi du: chét AgNO3, KMnO4,KI, I>...phai chtra trong 19 c6 mau
Néu khong c6 lo c6 mau thi ding gidy c6 mau bao boc quanh lo khong mau chira né.

- C6 loai hoa chit bi oxy hoa trong qué trinh bao quan nhat 1a cic chat hitu co nhu chat
anilin, phenol...Do d6 khi sir dung phai tinh ché lai bang cach chung cét, thang hoa hoic
két tinh lai

- Khi sir dung hoa chét, ta can phai biét muc do doc hai, tinh chat d& gay chay, nd cua hoa
chat d6 dé c6 bién phap ky thuat an toan

Vi du: mubn pha lodng acid H>SOs ddm dic ta phai tuan theo k¥ thuét thao tac nhu sau:
+ Peo ging tay, ding 6ng dong hodc thiét bi dic biét dé lay lugng acid can dung.

+ Pha acid tir tir vao nudc. Tuyét dbi khong lam nguoc lai, vi acid HoSO4 dam dic khan
¢6 tinh hdo nudc. Néu d6 nude vao acid. Cac phan tir HoSOq sé& tranh gianh nhau cac
phan tir nudc, 1am cho acid bin tung 1én d& gy tai nan.( H2SOx4 1a chat oxy héa manh
khi tic dung v&i hop chat hitu co s& dbt chay sinh ra CO, va H>0).

- Khéng dugc nghién tron cac mudi co tinh oxy hoa manh nhu mudi KClOs, KMnOs,
Naz0s... v6i cac chat khir manh nhu K, Na, S, P.

- Khoéng nén dat miii sat miéng lo hoa chat dé ngiri ma chi dung tay phat nhe mui hoa chat
qua mili.

- Khi tién hanh thi nghiém v&i phan tng c6 cac chéat bay hoi doc nhu Hg, Clo, NO, NO,,
SO2, CsHs, Anilin thi nén lam viéc trong ti hét, hodc ngoai troi tranh hudng gio.
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Céc hoa chat da pha ché phai dugc chira trong 1o ¢6 nat, ¢6 nhén, ghi 1 tén hoa chat, nong
dd, ngay pha

Céc chat an mon thay tinh nhu HF, dung dich kiém dic, HCN, H»0» khong duoc chua
trong lo thuy tinh ma phai chura trong 1o polimer

Hoa chat dung trong phan tich chuan do thuong ngudi ta dung dng chudn chira hoa chat
da duogc dinh luong san nhu 6ng chuan HCI 0,1N; KCI 0,1N; AgNOs 0,IN... c6 nghia la
lwong chat chira trong 6ng ding dé pha thanh mét lit ¢6 nong d6 1a 0,1N.

Mubn 14y hoa chat ra khoi dng ta ding kim thity tinh choc thing dau 16m vao cta ong ta

s& 1y duoc héa chat ( chu y khong duge 1am héa chat roi vii ra ngoai)

*) Quy tic 1am viéc v6i chat ddc, chat dé chay, dé nd va cach dap tit dam chay

Pa s6 cac hop chat hitu co déu doc. Khi tiép xtc voi hoa chit, can phai biét ddy du tinh
doc, kha nang dé nd va dé chay cua né ciing nhu cac quy tic chéng doc, chéng chay va
chbng nd.
- Khi lam viéc véi cac hoa chat doc nhu KCN, NaCN, HCN, dimetyl sunfat, dimetylamin,
Cla, N2O4, cloanhydrit ctia cac axit don gian ciing nhu khi tién hanh nhiing phan tmg c6
thoat ra khi doc déu phai deo mat na hay kinh bao hiém, phai lam trong tu hét dudi su

hudéng dan ctia giao vién hay nhan vién phong thi nghiém.

-—Fm;r g g
+ [V P ——
=

Hinh 2.29: Thi nghiém dugc thuc hién trong ti hét
va mo hinh di chuyén ctia dong khi trong ta hot

Céac kim loai kiém (Na, K....) dugc git trong binh diu hoa day kin bﬁng nat bac. Phai
dung cap iy kim loai ra (khong dung tay), lau kho bang gidy loc, tranh cho kim loai tiép
xtc voi nude hay CCls. Phai hity Na hay K con lai sau phan tng bang mot lwong nho
ancol butylic hay amylic.
- Thay ngan dugc giit trong binh nat kin; ddt cac thiét bi co chira thiy ngan trong khay
men hay nhwa; thu hoi thay ngn roi vai bang hén hdng dong hay hit bang mao quan qua
binh ndi voi bom hit chan khong.
- Brom duoc gii trong binh day ¢6 nit nham; 1y brom trong tu hut, deo kinh bao hiém va
ging tay. Mdi lan 1ay brom cho vao binh phan tmg phai qua phéu nho giot da dugc thir
trude do kin va khong duge qua 10ml.
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- Khi lam viéc voi axit sunfuric dac, oleum, phai rot can than qua phéu va lam trong ti
hét. Pha lodng axit trong binh chiu nhiét bang cach rét timg phan axit vao nudc va khudy
déu. Khong pha loang oleum, khong diung axit sunfuric dic trong binh lam khé chan
khong.

- Khi 1am viéc v6i chat dé chay nhu benzen, ete, axeton, etyl axetat, cacbon disunfua, ete
dau hoa phai dé xa ngon lira, dun néng hay chung cat bang bép cach thily, cach dau hay
céch cat hodc bép cach dién boc. Khong bao gio duge dun ndng cac chét trén ngon lia
tryc tiép hay bép dién tran.

- Ete duoc gitt trong binh niit chit c6 mao quan hay dng chira canxi clorua.

- Tét ca cac hoéa chat & chd lam viéc phai chira trong lo c6 nhan rd rang, khong lam thi
nghiém véi hoa chét trong lo khong c6 nhén 13 rang.

- Trude khi thao cac dung cu co chat dé chay phai tat hét lira hay dén va bép dién ¢ gan

do.
i Chat doc Chat gdy nguy hiém dén suc khoe,
| (T: Toxic. T+: cuc dée) khi tiép xtic can phai duge bao vé.
Chét nguy hai Chat gdy nguy hiém dén sirc khoe,
hodc gay kich g da va mit,.. khi
tiép xuc can co dung cu bao ho
= Chét an mén Tranh tiép xic v&i mat, da, o quan,
p e I i
= khi tiép xue cén co dung cu bao hd.
Chét d& chéy Tranh xa ngon lira, ngudn néng.
(F, chit rat dé chay F+)

- Khong giir cac chit dé chay, hodc cac chat 1ong va chit rin c6 kha niang tach ra chit dé
chay trong binh mong c6 nat chat. Phai giir ete trong lo nut chit c6 dng mao quan hay éng
canxiclorua.
- Khéng giir cac chat dé chay o chd nong, gan bép dién, ta siy, 10 nung, ...
- Khéng duoc d6 chit dé chay vao thung rac hay mang nudc.
- Trong trudng hop cac chat boc chay, phai tat hét cac bép bién hay dén, phi ngon lia
bang khin, cat hay dung binh khi CO,.
- Néu chét chay hoa tan trong nudc (ruou, axit) thi dap tit bang nude. Nhitng chat chay
khong tan trong nudc thi khong duge dung nude ma dung cat hodc binh COs..
- Khi quan 4o bi chay thi khong chay, ma phai cdi bo ngay, hodc ding nudc doi, hodc nam
lan ra san, hodc phu chin vao chd chay.
Mot s6 ki hiéu va ¥ nghia ctia n6 ddi voi cac hoa chat nguy hiém
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Ki hiéu Y nghia cua ki hiéu Cach phong tranh

Hr Chét dé& nd Tranh khudy, lic, ltra va nhiét
(E: Explosive)

— & | | Chét dé oxi hoa Tranh tiép xtc véi chat d& bén lua,
(0: Oxidizing) tranh xa ngon lua, anh sang.

4. Cach quan Iy, sap xép hop 1y dung cu, thiét bi, hoa chat

Tuy theo diéu kién co s& vat chit caa nha may, xi nghiép. Néu c¢6 diéu kién nén b tri
phong thi nghiém (PTN) c6 cac ngan phong sau:

1. Phong can 3. Phong thyuc hanh kiém nghiém
2. Phong may 4. Nha kho

Céc phong phai duoc trang bi va sip xép nhu sau:

4.1. Phong cdn:

Phai ¢6 ctra kinh chan gi6, co di anh sang dé 1am viéc nhung tranh dugc gio lua khi can.
K¢ ban dugc xdy dung cb dinh, khong lung lay. Can phai dugc dit noi khong cé anh néang
chiéu vao, tranh lam nong can. Vi can bi nong thi don can, thudc do bi gidn nd lam mét chinh
Xac.

4.2. Phong may:

Cén phai c6 hé théng diéu hoa nhiét do dé bao quan may. Nhat 14 cac may co cau tao
quang hoc, dién tir can phai dit ¢ nhiét do thich hop. Ban dit may phai kién ¢, 6n dinh.

Doi voi cac may nhu 10 nung, ti siy, may ly tam, may cat nude thi nén dit & phong thuc
hanh kiém nghiém.

4.3. Phong phan tich kiém nghi¢m:

La noi thyc hién cac thi nghiém phan tich nham cung cép s6 liéu vé céc chi tiéu can xac
dinh trong mot mau phan tich nhd vao cac dung cu thiy tinh, may, thiét bi va hoa chit. Do d6
can phai tao diéu kién thao tac dé dang, tranh dugc do vo, gdy tai nan, thu nhan két qua chinh
x4c nht, nhanh nhat.

Mubn vay phai hop 1y hoa cong viée, thoi gian va b tri hop 1y trong PTN 1a diéu can
thiét. Viéc sap dat hop Iy & PTN can chu y cac diém sau:

- Nén sdp xép dung cu thiy tinh theo timg logi trong ti hodc trén gid dé dé lay, dé
kiém ké

- Nén sdp xép cdc loai héa chat da pha ché dé phan tich mét chi tiéu nao dé vao mot
cho dé dé tim dé ldy khi can.

- Cac logi dung cu khac nhw sanh su, kim loai nén dé riéng tung ngan.
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- Cac dung cu do dac bcing thuy tinh dé vé nhw: bomme ké, nhiét ké, tiru ké, ti trong

ke... nén lot o duwoi mot [op vai, giay mém hodc bong.

- Khi can phan tich mot chi tiéu nao thi ta chon dung cu can dé phdn tich chi tiéu do
dem ra diing, khong dem du thira lam can tré thao tée. Hoa chat thi pha dii dimg.

- Khi lam viéc xong, phdi vé sinh dung cu sach sé, dé dung noi qui dinh, khéng bay
ngon ngang trén ban. Thyc hién nam s: san soc, sang loc, sach sé, san sang.

4.4. Nha kho:
Phai sip xép dung cu, hoa chat cho gon gang, dung noi qui dinh dé d& tim, dé 1ay.
- D6i véi cdc dung cu thiy tinh: sdp xép theo timg loai trong tii hodc trén gid
- Déi vé6i héa chat can dat noi thodng mat, tranh anh ndng chiéu vao lam héa chit
bay hoi, bién chat. Can phdi sap xép theo qui tic sau:
+ Cdc chdt cé tinh oxy hoa manh nhw KCIO;, KCIO4, KMnO4, H>0;, N>O:,
HCIOy |, khong dvwoc dat gd‘n Véi chdt co tinh khir manh nhw Na, K, P, S,C.

+ Cdc chat tw boc chdy trong khéng khi nhw P trang, Na... khéng dwoc dé gan
V&i cde chat dé chay nhu cac ete (ete etylic, ete metylic, ete amylic), cdc ruwou cao do,
cdc hydrocacbon thom nhu: benzene, toluene, xylen, acetone, cdc dan xudt tir dau mé

nhuw: xang, diesel,ete dau hoa, dau hoa...

+ Phdi phdn tin cdc chat ti bt chdy va cdc chat dé chdy, nén dung ching
trong lo, bao bi thich hop.

Vi du: Na, K dé& chay nd trong khong khi am, do d6 ngudi ta phai bao quan no
trong dau hoa.

Péi véi cac dung cu kim logi va cdc loai gidy do pH, gidy qui, gidy chay sdc ky
khéng dwoc ddt trong kho héa chat. Cac may méc chiea ding phdi ddt ¢ phong riéng
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CHUONG 3: KY THUAT PHA CHE HOA CHAT
Muc tiéu:
- Trinh bay dugc nguyén tic pha ché dung dich;

- Mo ta duoc quy trinh pha ché dung dich chat chuan tir dng chuan, tir héa chat tinh
khiét, tir dung dich gan dung ndng do; quy trinh pha ché dung dich chi thi;

- Tinh toan dugc luong hoa chat can dung dé pha ché cac dung dich theo yéu cau.
1. Pha ché dung dich chét chuén tir 6ng chuin
1.1. Nguyén tic pha ché dung dich

Dung dich chuan d6 duoc hiéu la dung dich da biét néng d6 chinh xéac va duogc dung
dé xéac dinh néng dd cua cac dung dich khac nhau

Ong chuén 1a mot 6ng nghiém thuy tinh c¢6 chtra sin mot lwong hoa chat tinh khiét cu
thé, dugc han kin va c¢6 tinh chinh x4c cao. Ong duoc ghi tén, cong thuc va néng d6 dung dich
chuan dugc pha sin ¢ phia trén ctia dng.

1.2. Qui trinh pha ché dung dich chudn tir 6ng chuin

Dung dung cu thich hop dé duc éng chuén, rot hoa chét trong éng chuin vao binh dinh
murc ¢6 thé tich 1a 1000ml va d6 thém luong nudc cét vira du vao, lic nhe cho hdn hop hoa
vao nhau dé thu duge dung dich chuén d6 nhu trén nhin ban dau da ghi.

2. Pha ché dung dich chit chuin tir hoa chit tinh khiét
2.1. Nguyén tic
Dung cac cong thure sau:

- Nong d¢ dwong lwong gam (nong dé nguyén chudn, Cy): Biéu thi sb duong lugng gam chat
tan co trong 1 lit dung dich.

Trong d6: a: Khéi luong chat tan (g)
V: Thé tich chit tan (ml)

D: Puong luong gam chit tan (g)

- (g
n

Trong do: M: Khdi lwong phan tir cia chat can xac dinh duong lugng (g)

n: S dién tich cia mot phan tu chit d6 tham gia phan ung (hoa tri), dugc tinh
khac nhau trong cac truong hop cu thé.

2.2. Qui trinh pha ché dung dich chit chudn tiv héa chit tinh khiét

- Budc 1: Tién hanh tinh toan lwong héa chat tinh khiét can thiét cho qué trinh diéu
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ché dung dich chuan.

- Budc 2: Dung can phén tich ¢6 ndng do chinh xac 0,1mg dé can chinh xéc lugng hoa
chét tinh khiét da tinh.

- Bué6e 3: Cudi cuing, hoa tan dua vao binh dinh mirc ¢6 thé tich bang véi thé tich dung
dich chuan can diéu ché, sau d6 thém dung moi téi vach.

Can luu y rang, trong qué trinh thyc hién can can dung luong hoa chét tinh khiét can
thiét dé dung dich dugc pha ra dugc chinh xac nhét.

3. Pha ché dung dich chit chuin tir dung dich héa chit pha gin diing nong do
3.1. Nguyén tic

Mubn pha dung dich V> c6 nong d6 N» tir dung dich Vi ban du c6 nong d6 Ni, ap dung
cong thuc: Ni.Vi =No. V2

Suy ra: Vi =N2.V2/N;
V1, Ni: Thé tich va ndng do dung dich can hut dé pha ché.
V2, Na: Thé tich va ndng d6 dung dich can pha ché.
3.2. Qui trinh pha ché dung dich chdt chuén tiv dung dich héa chdt pha gan diing nong dp

*) Budc 1: Tinh thé tich hoa chit gin dung ndng do can dung dé pha lodng: Ap dung cac
cong thic trén, tinh thé tich héa chat gin diing ndng d6 can ding dé pha ché chét chuan.

*) Budc 2: Tién hanh pha ché:

- Hat luong héa chat gan ding ndng d6 da tinh toan cho vao binh dinh
mtc.

- B0 sung nudc cat gan dén vach, dung ong nhé giot cho nudc cat tir tir
dén ngang vach.

- Py nip binh, chao ngugc vai lan
- B6 dung dich pha ché duoc vao binh chira.
4. Pha ché dung dich chit chi thi
4.1. Nguyén tic
Chét chi thi mau la nhitng chit dung dé x4c dinh sy c6 mit cia mot chat nhat dinh,
mot loai vi sinh. Chat chi thi mau 14 nhiing axit hitu co yéu hay bazo hitu co yéu, c6 kha ning
dién ly thuan nghich (HA); A- va HA c¢6 mau khac nhau.
HA + H,0 S H;0" + A
Céc chit chi thi mau thudng gip trong thi nghiém nhu:
- Chi thi acid — base
- Chi thi oxy hoa — khur
4.2. Qui trinh pha ché dung dich chit chi thi
Céach pha mot sé chi thi théng dung:
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1. Chi thi ho tinh bot : Starch Soluble (CeH1005)n

- Pha chi thi hé tinh bot 1%: Hoa tan 5 g trong 100 ml nudc cat, khuéy déu, d6 vao
becher c6 chira 400ml nude cat dang soi. Pun tiép dén khi dung dich soi tro lai, dé nguodi nho
vai giot HCHO 40% dé bao quan hd tin bot dugc 1au hon.
2. Chi thi Phenoltalein ( C20H14O4)n

- Pha chi thi pp 0,1% : Hoa tan 0,1 g chi thi pp béng 100ml etanol 96%
3. Chi thi Methyl orange ( C14H14N3NaO3S)

- Pha chi thi MO 0,04% : Hoa tan 0,04g chi thi MO béng 100 ml Etanol 20% hoac
100ml nudc cét.
4. Chi thi Methyl red ( CisH15N302)

- Pha chi thi MR 0,1% : Hoa tan 0,1g chi thi MR trong 100ml ethanol 96%
5. Chi thi Murexide ( CsHsNsOs)

- Pha chi thi Murexide c¢6 thé bang nudc cat, Nacl hodc dudng Saccharose. Nhung dé
bao quan chi thi trong thoi gian 1au hon ta dung NaCl.

- Nghién 1g chi thi Murexide véi 100 g Nacl di duogc say kho dé nguoi.
6. Chi thi Xylenol Orange (C31H28N2Na4O13S)

- Pha chi thi XO c6 thé béng etanol 50% (0,1%) hoac béng KNOs. Dé bao quan chi thi
trong thoi gian 1au hon ta dung KNOs.

- Nghién k¥ 1 g chi thi XO véi 100g KNO3 tinh khiét.
7. Chi thi Erochrome black. T ( C20H12N3NaO7S)

- Pha chi thi ETOO c¢6 thé bang etanol 96% ( 0,05% | 0,5%) , KCI hodc bing
saccharose.

- Ta chon KCI dé pha chi thi ETOO vi n6 bao quan dugc 1au hon. Nghién k¥ 1g chi thi
ETOO véi 100g KCI tinh khiét da siy kho dé ngudi.
8. Chi thi IndigoCarmine ( C1sHsN2Na20sS2)

- Pha chi thi Indigocarmine 0,25% : Hoa tan 0,25g Indigocarmine trong 100ml Etanol
50%
9. Chi thi Alizarin yellow ( C13HsN3NaOs)

- Pha chi thi Alizarin yellow 0,1% : Hoa tan 0,1g chi thi Alizarin vang trong 100ml
nude cat .

- Khoang d6i mau cua chi thi : pH = 10,2 — pH 12,1
10. Bromthymol blue ( C27H28Br20sS)

- Pha chi thi Bromthymol xanh 0,1% : Hoa tan 0,1g chi thi Bromthymol xanh trong
100ml etanol 20%

- Khoang d6i mau cua chi thi : pH 5,8 —pH 7,6
11. Hydroxylammonium Chloride ( NH20H.HCl)

Tan trong nudc cat.

12. Hydroxylammonium Sulfate ( NH20H)2.H2SO4

Tan trong nudc cat
13. Chi thi 1 -10 Phenanthroline ( Ci2HsN2.H20 )

- Pha chi thi 1-10 phenanthroline 0,1%: Can 0,1 g chi thi,hoa tan trong 100ml nude
cat, khudy va gia nhiét t6i 800C. Khong dugc dun soi, trong truong hop khong gia nhiét thi
thém 2 giot HCI dam dac khuéy déu dén khi tan hét ( 1- 10 phenanthrolin d¢ tan cta no rat
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thap 3,3g/1).
14. Acid Fusinsulforo: Pha chi thi acid Fusinsulfuro 1%: Can 1g chi thi cho vao cdc chira
100ml ethanol, khudy déu cho tan hoan toan .
15. Fluorescein (C20H1205): Pha chi thi Fluorescein 0,5%: Can 0,5g chi thi cho vao cbe chura
100ml ethanol, khudy déu cho tan hoan toan.
16. Dimetylglyoxin (C4HsN202)
Pha chi thi 1% trim trong 100m] con.
17. Chi thi Ferroin

Hoa tan 1,485g 1-10phenaltrolin va 0,695g FeSO4. 7H20 trong nudc, thém nudc cat
thanh 100 ml

18. Chi thi Diphenylamin ( Ci2H11N)
Pha chi thi Ci2H11N 1%, can 1 g chi thi + 100 ml H2SO4 dam dac

19. Chi thi Tashiro.

- Dung dich A: Hoa tan 0,1g MR trong 100m ethanol tinh khiét trén noi cach thuy
- Dung dich B: Hoa tan 0,5 g Metylen xanh trong 100ml Ethanol 50%
Khi dung pha dung dich A v6i dung dich B theo ti 1€ 1:1
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PHAN THU'C HANH
BAI 1. HUONG DAN SU DUNG CAC DUNG CU TRONG PHONG KIEM NGHIEM
Muc tiéu:
- Nhan biét dugce céc loai dung cu trong phong kiém nghiém;
- Stt dung duogc thanh thao va an toan cac dung cu trong phong kiém nghiém;
- Chi ra dugc cac nguyén nhan lam sai 1éch Kkét qua phan tich tir vi€c st dung dung cu;
- Tuén thu ndi qui ctia phong kiém nghiém va ¢ y thirc bao vé dung cu thi nghiém;
- C6 tinh than hop tac véi cac thanh vién trong nhom, tap thé 16p.

1. Huéng din sir dung dung cu thiiy tinh

Quy tic lam viéc véi dung cu thity tinh:
- Khi cit hay bo 6ng thay tinh phai chu y khong dé dau 6ng thay tinh cham vao tay. Trudc khi
bé, phai dung diia hay dao (kim cuong) cat 6ng roi méi bé ngay chd cit.

- Khi lap nut vao dng thuy tinh, dng sinh han, phéu nho giot hay nhiét ké can phai dung tay
giit gan chd nat c6 16 khoan, khong an manh ma xoay nhe dan dan. Néu niit bang cao su thi
can boi 6ng thuy tinh hay nat cao su bang glixerin. Sau khi lap xong phai lau sach bang
glixerin con lai & bén ngoai.

- Khong duoc dun nong va khong duoc d6 dung dich nong vao cac binh co thanh day, chau
thuy tinh. Khong dugc dun néng cac dung cu co chia dg.

- Khong duoc dung cac dung dich kiém déc ciing nhur axit dic trong cac binh thily tinh mong.
- Nhitng b phan mai, nham (ntt, khoéav.v...) phai dugc boi vazolin.

- Nhitng dung cu ¢ cac bd phan mai, nham khip véi nhau phai duogc thao roi dé bao quéan. cac
bd phan twong g voi nhau phai dugc danh so.

- Phai dung cac dung cu thiy tinh vao nhiing ngin riéng dé cho chung khong bi va cham vao
nhau dé tranh ran v&.

1.1. Dung cu thuy tinh c6 cong dung chung

a. Ong nghiém: Ong nghiém 1 nhitng ong thuy tinh c6 mot dau han lai thanh day tron ding
dé 1am cac phan tng so bg, thi nghiém luong nho. Cac 6ng nghiém c6 kich thude khac nhau,
day mong khac nhau, thuong khong chia do, nhung doi khi ciing c¢6 loai ng nghiém chia do.
C6 thé dun éng nghiém trén ngon lira tryc tiép. Tuy nhién nén dun cac éng nghiém bang cach
thity. Trong cac thi nghiém c6 gia nhiét nhat thiét phai ding dng nghiém véi kep gd.

Khi ding khong nén dé chét 1ong qua nira ng nghiém, tay trai cim 6ng nghiém bang ngén
tré va cac ngén cai & chd gin miéng 6ng va d& bang ngon giita. Sau khi ding ngon tro tay
phai dap kh& vao phia dudi dng nghiém.

b. Binh tam giac (Eclenmaye): Thuong dugc dung dé chuin do, dé chuan bi hoa chat, dé
két tinh, dé hirng hoac dé thuc hién mot s6 phéan mg don gian.
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Hinh 1: Céc kiéu binh hinh nén

c. Binh két tinh: D6 1a nhiing binh day phing c6 thanh day hoic mong (hinh 3). Nhimng binh
nay dugc dung dé két tinh cac chit, d6i khi con duoc ding dé 1am bay hoi.

—

Hinh 3: Binh két tinh

d. Binh Bunzen: Dung lam binh loc ¢ 4p suat thuong hodc dudi p suit thap

Hinh 2: Binh Bunzen
e. Coc: Dung dé tién hanh cac phan ng & nhiét d6 thap hon 100°C, ding dé 1am bay hoi. Céac
6ng thay tinh mong khong duge dun truc tiép ma khong co ludi amiing, nén dun cac dng thuy
tinh bang cach thay, cach cat hodc cach dau.
e —]
| e

']

. i ]
Hinh 3: Cdc thuy tinh
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f. Phéu loc: Co nhiéu kiéu phéu loc khac nhau vé hinh dang va kich thudc phéu dung dé sang
1ay hoa chat hodc dung dé loc

- ' R l""i"""‘"_' 3
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: r 3 "
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Phéu Bucne

Hinh 4: Cac loai phéu thong thuong
1.2. Dung cu thuy tinh c6 cong dung riéng

a. Binh cau: C6 nhi€u loai binh cau khac nhau: Binh cau day tron, ddy bang véi dung tich
khac nhau. Cé loai 1 ¢0, 2 ¢, 3 cd. c6 loai ¢o ngan, cé loai co dai.

Céc binh cau ddy tron dé thuc hién cac phan ng, dé dun soi, dé himg khi cat.
Binh ciu ddy bang dugc ding dé pha dung dich hodc dé tién hanh mot s6 phan tng ¢ nhiét do
thap dudi 100°C.
Chu y: Khong bao gio duoc tao chan khong trong cac binh cau cd day bang (Vi co thé bi nd
nguy hiém)

- Binh Vuyéc : dugc dung dé thyc hién cac phan tng, dé cit dudi ap suat thuong.

- Binh Claizen : ding dé thuc hién cac phan mg, dé cat chat 1ong dudi ap suat thuong

hodc ap suat thap.
48



AL

Binh ciu va binh qua 1& 1 ¢é déay tron

Binh cdu 3 ¢co
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Binh Vuyéc hay binh cdu 1 ¢é ¢é nhinh Binh Claizen

hf

Hinh 5: Céc loai binh cau
b. Ong sinh han
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Hinh 6: M6t s6 loai ong sinh han

Pugc dung dé 1am lanh hay ngung tu hoi khi tién hanh phan tmg hay chung ct. Dé cho cac
chat d& bay hoi khong thoat ra khoi binh phan tng thi ta ding 6ng sinh han héi luu thing hay
xodn dugc lip thing ding hay nghiéng (con goi la dng sinh han nguoc). Dé ldy san phdm ta
lai ding 6ng sinh han ngung to chét 16ng dua ra khoi binh. Khi d6 ta dung éng sinh han thang
lap xudi (con goi 14 éng sinh han xudi). Ong sinh han khong khi dung dé lam 6ng sinh han
nguoc hoac xuoi ddi véi cac chat long c6 nhiét d6 s6i cao hon 150°C. bé tang hi¢u suét hoi
Iy cua 6ng sinh han khi thudong nguoi ta dung dng sinh han béng.

- Ong sinh han bau chi ding dé lam sinh han hoi lwu. Vi ¢6 nhitng chd dugce ndi rong
(nhitng qua cau) nén dong hoi chay xody va tac dung 1am lanh t6t hon dng sinh han thing.

- Ong sinh han xoén dung trong tu thé thing dimg chay xubng c6 thé 1a mot éng sinh han
san pham tt va duogc dung trude hét cho cac hop chit co diém soi thap. O tu thé nghiéng
khong 1am sinh han san pham dwoc. Nhitng 6ng sinh han xoin ma rudt ga khong hep qua
dung 1am hoi luu tét.

c. Phdu nho giot va phéu chiét

A e

Hinh 7: Phéu nho giot ding dé nap hoa chat vao binh phan tmg.
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Hinh 8: Phéu chiét dung dé chiét hai chat 1ong khong tron 13n vao nhau.

Vé cau tao chiing giéng nhau, chi khac nhau vé thé tich. Cac phéu nhé giot déu co6 chia do
milimet va c6 cudng phéu dai hon.

- Chi y: Thudng nat phéu va khoa phdu khong chuan, chi ding riéng cho timg phéu mot, nén
can c6 ddy cot nat va khoa vao phéu dé tranh 1an 16n. Trude khi dung phéu phai kiém tra do
khit ciia phéu va bdi vazolin vao khéa phéu. Khi khong ding toi can 16t mot mau gidy loc
giita nit thuy tinh va khoa dé khoa khong dinh chit phéu.

(a) (b)
Hinh 9: Phéu chiét (a) va phéu nho giot (b)

d. Cot cat phan doan: Dung dé chung cét, tach biét chat long, hay tinh ché chét long. C6
nhitng loai cot cht riéng . Ciing c6 loai ¢t cAt ndi lién véi binh cau.

Hinh 10: Cac cdt cit phéan doan
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e. Ong thuy tinh: Dung dé ndi cac bd phan cia dung cu lai v6i nhau. Dung dé dan khi hay
hoi thudng dung cac dng thang ngan, hodc udn cong vdi cac goc do khac nhau dé ndi cac
bd phén riéng cua hé théng dung cu.

Tuy thudc cac ong thi nghiém ngudi ta con st dung cic dung cu nhu dng canxi
clorua (hinh 9) dung dé tranh hoi nudc tham nhap vao binh phan ung; Ong ndi (along)
hinh dung dé lap tiép vao 6ng sinh han dé dan chat long vao binh himg khi chung cat; Ong
mao quan hinh ding dé xac dinh nhiét do nong chay, hoic dung thay da bot khi dun soi
hay cét chat long.

a2

Hinh 11: Cac loai dng canxi clorua don gian (a) va hinh chit U (b)

Ngoai cac dung cu thuy tinh trén trong céc thi nghiém rat hay dung dén cac ong cao su hoac
ong bang chat déo va cac loai ntt bang cao su hoac nit bac dé noi cac by phan cia may voi
nhau.

1.3. Dung cu thiiy tinh dung d@é do lwong

Huéng dan sir dung:

- Pipet

- Buret

- Binh dinh muc

- Ong dong

- Chc dong

2. Huwéng din sir dung dung cu bing gb, kim loai, sanh si, polimer
Hudng dan sir dung:

- Gi4 sit, kep cang cua, kep 6ng sinh han, kep nhé ma, khoa d6i ma

- Kiéng sat vong, kiéng sit 3 chan, kim kep chén nung, bd khoang nut cao su, c¢bi chay dong,
kep Ong cao su...

- Coi chay su, bat s c6 mo, khong c6 mo, c6 can, khong c6 can
- Chén str: con goi 1a chén nung.

- Phéu st: dung véi binh hut loc ¢6 nhanh

- Dung cu polime:

+ Ong cao su: dé din nude vao, ra dng sinh han
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+ Qua bop cao su: dung dé lay hoa chét vao pipet ( 6ng hut)
+ Niit cao su du ¢: dung dé day nhing chai, lo khéng c6 nap
+ Binh tia: ding dé lay nudc phun thanh tia

3. Hu6ng din vé sinh dung cu

- Huéng dan vé sinh dung cu bang cach ap dung tinh hoa tan ciia chét ban trong nude
néng,nude lanh, trong dung dich kiém, trong cac mudi hodc trong acid.

- Hudng dan pha dung dich tay rira bang phuong phap hoa hoc hdn hgp Sulfocromic: ding 6g
K2Cr207 nghién thanh bot, cho vao nudc dé hoa tan. Sau d6 can than cho them 100ml acid
sulfuric dam dac (H2SO4) vao dung dich

4. Cac nguyén nhan 1am sai 1éch két qua phan tich tir viéc sit dung dung cu
- Liét ké cac loai dung cu do luong
- Néu nhitng nguyén nhan din dén sai s cho két qua phén tich tir viéc sir dung dung cu

- Cach khic phuc
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BAI 2. PHA CHE DUNG DICH CHAT CHUAN TU ONG CHUAN

Muc tiéu:
- Trinh bay duogc quy trinh pha ché dung dich chit chuan tir 5ng chuén;
- Chuan bi duoc dung cu, thiét bi, hoa chat can sir dung dé pha ché;
- Str dung thanh thao cic dung cu dung trong pha ché;
- Thyc hién cac budc pha ché dung dich chat chuan tir ng chuan chuan xac va thanh
thao;
- Phat hién duoc nhimg nguyén nhan 1am sai léch nong d6 dung dich pha ché.
- Rén luyén dugc tinh can than, ti mi, chinh x4c va dam bao an toan trong qua trinh
pha ché.
- C6 tinh than hop tac v6i cac thanh vién trong nhom, tap thé 10p.
1. Chuén bi dung cu
Céc dung cu can chuan bi:
- Diia thay tinh
- Céc thuy tinh
- Binh dinh muc
- Phéu thay tinh
- Binh tia nuéc cat
2. Chuén bi héa chit
Hoa chét can chuén bi:
- Héa chét trong 6ng chuan
- Nudc cét, dung méi phu hop. ..
3. LAy héa chit ra tir 6ng chuin
Dung dung cu dita thity tinh dé duc dng chuéan rét hod chat trong 6ng chuan vao mot
cdc thuy tinh,
4. Pha héa chit trong dung méi
b6 thém luong nudc cAt vira du vao, lac nhe cho hdn hop hoa vao nhau
5. Chuyén dung dich héa chit vao binh dinh mirc
ROt hod chét trong dng chuan vao binh dinh muc ¢ thé tich 1a 1000ml
6. Thém dung méi dén vach va lic déu
Thém nudc cat dén vach, lic déu
7. Chuyén dung dich chit chuin di pha vao binh chira va dan nhin
Chuyén vao binh chira, ghi nhin day dii cac thong tin: tén hoa chit, nong do, ngay
pha, ngudi pha...
8. Bio quan dung dich chat chuin di pha
Bio quan hoa chét trén ké hodc noi it 4nh sang tuy tinh chat ctia hoa chat
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BAI 3. PHA CHE DUNG DICH CHAT CHUAN TU HOA CHAT TINH KHIET
Muc tiéu:
- Trinh bay dugc quy trinh pha ché dung dich chit chuan tir hoa chét tinh khiét;

- Tinh toan dugc luong hoa chat can lay dé pha ché thanh dung dich chat chuin co thé
tich, néng d6 chinh xéc theo yéu cau;

- Chuan bi duoc dung cu, thiét bi, hoa cht can dé pha ché:
- Sir dung thanh thao can va cac dung cu dung dé pha ché;

- Thyc hién pha ché duogc dung dich chét chudn tir hoa chét tinh khiét chudn xac va
thanh thao;

- Phat hién dugc nhitng nguyén nhan lam sai léch nong d6 dung dich da pha ché;

- Rén luyén dugc tinh can than, ti mi, ddm bao an toan va d¢ chinh xac cao.
1. Chuin bi thiét bi, dung cu

Céan chuén bi cac thiét bi va dung cu sau:

- Can phan tich

- Cbc thiry tinh 100ml

- Ong nho giot

- Binh dinh mtrc 50ml

- Diia thay tinh

- Phéu
2. Chuin bi héa chit

Céac hoa chit can chuan bi:

NaOH tinh thé: 20g

Nude cat
3. Tinh toan hrong héa chit tinh khiét cin ding

Can pha 50ml NaOH IN tr tinh thé:

_ Ap dung cong thirc: i 7 7 ) )

- Nong do dwong lwong gam (nong do nguyén chuan, Cy): Bicu thi so duong lugng gam chat
tan c6 trong 1 lit dung dich.

1000

a
On=Lx—=2
ey ™

Trong do: a: Khéi lugong ghét tan (g)
V: Thé tich chat tan (ml) ’
b: Buong lugng gam chat tan (g)

p- (g
n

Trong do: M: Khdi lwong phan tir cia cht can xac dinh duong lugng (g)
n: S6 dién tich ciia mot phan tir chat d6 tham gia phan tmg (hoa tri),

dugc tinh khac nhau trong céc truong hop cu thé.
- Ap dung céc cong thirc trén, tinh lugng NaOH can ding dé pha ché 50ml dd NaOH 1N,
4. Can hoic hiit hrgng héa chit da tinh toan

Dung can phan tich dé can luong hoa chét da tinh
5. Pha héa chit trong dung méi

- Cho lugng hoéa chit vira can vao coc thuy tinh 100ml.
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- Dung lugng nudce cét’it hon 50 ml dé hoa tan hoan toan tinh thé.
6. Chuyén dung dich héa chat vao binh dinh mirc
Chuyén toan b6 dung dich hoa tan dugc vao binh dinh mirc 50ml qua phéu
7. Thém dung méi dén vach va lac déu
- B6 sung nudc cit gan dén vach, dung 6ng nho giot cho nudc cit tir tir dén
ngang vach.
- Pay nip binh, chao nguogc vai lan
8. Chuyén dung dich chuin da pha vao binh chira va dan nhéin
Chuyén vao binh chira, ghi nhan day dii cac thong tin: tén hoa chit, nong do, ngay
pha, nguoi pha...
9. Bao quan dung dich chit chuin d3 pha
Bio quan hoa chat trén ké hodc noi it anh sang tiy tinh chat cua hoa chat
10. Kiém tra
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BAI 4. PHA CHE DUNG DICH CHAT CHUAN TU DUNG DICH CHAT CHUAN
PHA GAN PUNG NONG PO

Muc tiéu:

- Trinh bay dugc quy trinh pha ché dung dich chit chuan tir dung dich héa chat pha
gan dung nong do;

- Chuén bi duogc dung cuy, thiét bi, hoa chét can st dung dé pha ché va chuén lai néng
do;

- Tinh toan duoc hé sb hiéu chinh néng d9, tinh dugc lugng chat, dung moi can thém
vao dé hiéu chinh ndng d6 dung dich chat chuan, hodc hiéu chinh ndng d6 dung dich bang hé
s6 hiéu chinh ndng do;

- Thuc hién pha ché dung dich chat chuan tir dung dich hoa chét pha gan diing nong
dd chuén xéac, thanh thao;

- Phat hién dugc nhitng nguyén nhan lam sai léch nong d6 dung dich da pha ché;

- Rén luyén tinh can than, ti mi, dam bao an toan va do chinh xac cao.
1. Chuin bi héa chit

Céan chuén bi cac hoa chit sau:

dd NaOH 1N: 50ml

dd H2C,04 0,1N: 100ml

Nudc cét
2. Chuén bj dung cu

Céc dung cu can chuan bi:

- Pipet

- Phéu

- Binh dinh mirc 50ml

- Ong nho giot
3. Tinh toan hrong héa chit tinh khiét dé pha dung dich c6 ndng do yéu cau

Mubn pha dung dich V> c6 nong d6 N, tir dung dich Vi ban du c6 nong d6 Ni, ap dung
cong thirc: Ni1.Vi =N2.V»
Suy ra: Vi=N2.Vo2/N;
V1, Ni: Thé tich va ndng do dung dich can hut dé pha ché.
V2, N2: Thé tich va ndng d6 dung dich can pha ché.
Ap dung cac cong thirc trén, tinh thé tich NaOH IN can dung dé pha ché 50ml dd
NaOH 0,1N.
4. Can hoic hiit hrgng héa chit da tinh toan
- Dung pipet hat lwong NaOH da tinh toan.
5. Pha héa chat trong dung méi
- Dung nudc cat dé pha loang
6. Chuyén dung dich héa chit vao binh dinh mirc
- Cho héa chat vao binh dinh mirc 50ml
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7. Thém dung méi dén vach va lic déu

- B6 sung nude cit gan dén vach, ding 6ng nho giot cho nude cit tir tir dén ngang
vach.

- bay nép binh, chao nguoc vai lan
8. Chuan lai nong d¢ ciia dung dich da pha

- Cho dd NaOH chua biét ndng d6 vao buret qua phéu, diéu chinh vé vach 0

- Cho vao binh nén: 10ml dd H2C204 0,1N, 3-5 giot chi thi phenolphtalein.

- M6 khoéa buret, cho dd NaOH trén buret tac dung tir tir voi dd H2C204 0,1N. Pén
khi dd NaOH tac dung vira du (vira hét) voi dd H2C204 0,1N thi khi thira 1 giot NaOH trong
binh nén s& xuat hién mau hong bén trong 30s. Pay 14 thoi diém két thiic qua trinh dinh phan.

- Ghi lai thé tich NaOH tiéu ton.

9. Tinh h¢ s6 hi¢u chinh nong d
Hé s diéu chinh cua dung dich K dugc xac dinh theo cong thire
K =Nt/NIt
Trong do:
Nt 1a ndng d6 dung dich chuan thyc té.
NIt 1a nong d6 1y thuyét.
10. Hi¢éu chinh dung dich da pha

Sau khi pha ché xong, tién hanh diéu chinh néng d6 dung dich, cu thé nhu sau:

- Néu K = 1,000: Khong can diéu chinh ndng d6 dung dich chuan d6 vi Nt = Nt

- Néu K > 1,000: Thém nudc theo cong thirc V nude = (K- 1) x V diéu chinh.

11. Chuyén dung dich di pha vao binh chira va dan nhin

Chuyén vio binh chtra, ghi nhan day du cac thong tin: tén hoa chat, nong do, ngay
pha, nguoi pha...

12. Bio quan hoa chit d3 pha

Bio quan hoa chét trén ké hodc noi it 4nh sang tuy tinh chat ctia hoa chat
13. Thue hanh pha ché dung dich chit chuin tir dung dich héa chit pha gin ding nong
do

oPha ché 100ml dd NaOH 0,1N tir dung dich NaOH IN.
14. Kiém tra
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BAI 5. PHA CHE DUNG DICH CHAT CHI THI

Muc tiéu:

- Trinh bay dugc quy trinh pha ché dung dich chi thi;

- Chuan bj dugc dung cu, thiét bi, hoa chét can su dung dé pha ché;

- Tinh duoc lugng chét can ding dé pha theo nong do yéu cau;

- Thao tac pha ché dung dich chi thi chuan x4c va thanh thao;

- Stt dung thanh thao va an toan cac dung cu thuy tinh, hoa chit;

- Rén luyén duogc tinh can than, ti mi, ddm bao an toan va dd chinh x4c cao.
1. Chuin bi héa chit

Cén chuén bi cac hoa chit sau:

- Phenolphtalein tinh thé

- Cdn etylic 98%

2. Chuén bj dung cu

Can chuin bj cac thiét bi, dung cu sau:

- Can phan tich

- Cbc thiy tinh

- biia thuy tinh

- Phéu thay tinh

- Binh dinh mrc 100ml
3.Tinh toan lwong héa chit tinh khiét dé pha dung dich c6 nong d9, ti 1¢ yéu ciu

Cén pha 100ml dung dich phenolphtalein 0,1 % tir tinh thé.

Luong phenolphtalein tinh thé can dung 13 0,1g
4.Can lwong héa chit da tinh toan

Dung can phén tich dé can luong hoa chat di tinh
5. Pha héa chit véi lrgng dung méi theo yéu ciu

- Cho lugng hoéa chit vira can vao coc thay tinh 100ml.

- Dung luong nude cat it hon 50 ml dé hoa tan hoan toan tinh thé.
Chuyén toan bd dung dich hoa tan dugc vao binh dinh mirc 50ml qua phéu
- B6 sung nudc cat gan dén vach, dung 6ng nho giot cho nudc cét tir tir dén ngang vach.
- Pay nép binh, chao nguoc vai lan
6. Chuyén dung dich chit chi thi di pha vao binh chita va dan nhin

Chuyén vao binh chtra, ghi nhan day du cac thong tin: tén hoa chat, nong do, ngay
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pha, nguoi pha...
7. Bio quan héa chat di pha

Bio quan hoa chat trén ké hodc noi it anh sang tiy tinh chat cua hoa chat
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HUONG DAN GIANG DAY MO PUN
I. Vi tri, tinh chit, y nghia va vai tro ciia mén hoc/mé dun:

- Vi tri: Ky thuat phong kiém‘ nghiém 1a méon hoc co s cua nghé, duge bd tri trude ciac mon
hoc/ m6 dun chuyén mén nghé.
- Tinh chéat: Pay 1a mén hoc g(k)m‘Z phan: ly thuyét va thyc hanh. Do do, qﬁn dugce t6 chic
giang day tai 16p hoc c6 day du dicu kién can thiét nhu bang, phan, may chi€u va phong thyc
hanh c6 day C[ﬁ cac dung cy, trang thiét bi phuc vu cho mon hoc. Moén hoc duge bo tri tai
phong ly thuyet 30 gio, tai phong thyc hanh 30 gio..
- Y nghia va vai tro ciia mo dun: Mén hoc trang bi cho nguoi hoc cac kién thire va ky nang to
chirc mét phong ki€ém nghiém, cach sir dung va quan ly cac dung cu va hoa chat trong phong
kiém nghiém, cach pha ché hoa chat.
I1. Muc tiéu ctia mén hoc/moé dun:
- Vé kién thuc: o 7
+ Trinh bay dugc nhiing yéu cau doi voi mot phong kiém nghiém;
+ M5 ta dugc cach bd tri sap xép hop 1y va té chie quan 1y mot phong kiém nghiém;
+ Trinh bay dugc nguyén tic pha ché mot dung dich.
-Vé ky nang: ) ) i
+ BO tri sap x&p thiét bi, dung cu, hoa chat hop ly trong phong thuc hanh kiém
nghiém, trong nha kho;
+ Tinh toan duoc lugng hoa chat can ding dé pha ché cac dung dich theo yéu cau;
+ Chuén bi duogc dung cy, thiét bi, hoa chat can st dung trong pha ché;
+ Str dung duoc thanh thao va an toan cac dung cu, hoa chét;
+ Thuc hién dugc pha ché duge dung dich chuan dang yéu cau.
-Vé nang lyc ty chu va trach nhiém:
+ Tuan tha theo cac budc thuc hién cong viéc va ndi quy phong thi nghiém;
+ Rén duc tinh can than, ti mi trong st dung may va thiét bi phan tich;
+ Nghiém tic, sin sang hop tac va chia sé voi cac thanh vién trong nhom/tap thé 16p;
+ C6 y thire tiét kiém hoa chat, bao vé tai san trong phong thi nghiém.
II1. Tai liéu tham khao
[1]. Tran Kim Tién (2001), Ky thudt an toan trong phong thi nghiém héa hoc, Nha xuat ban
KHKT, Ha Noi.
[2]. I. Vaxcrixenxki (L& Chi Kién, Tran Ngoc Mai, Poan Thé Phiét, Nguyén Trong Hién dich)
(1979), Ky thudt phong thi nghiém, Nha xuat ban Dai hoc va THCN, Ha Nbi.
[3]. Tiéu chuan Viét Nam hién hanh lién quan dén cach pha ché hoa chat
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