Xyanua DOC316.53.01040

Pyridine-Pyrazalonel Phwong phap 8027
(0.002 dén 0.240 mg/L CN) G6i dang bot

Pham vi tng dung: Cho nwéc, nwéc thai va nwédc bién

1 Dwa theo Adapted from Epstein, Joseph, Anal. Chem. 19(4), 272 (1947).

m Chuén bi thi nghiém

Théng tin thiét bj thi nghiém
Bang Thong tin thiét bi thi nghiém cho biét cac thiét bj c6 s8n chwong trinh test nay. Bang

cling cung cép thong tin cell do va dinh hwéng dat cho cac test thude thir bd sung chang han
nhw dung goi bét hodc dung thudce thr tw pha ché

D& st dung bang nay, chon thiét b thi nghiém sau d6 ddi chiéu sang hang ngang dé tim thong
tin twong (rng can thiét dé thuwc hién thi nghiém.

Bang Thong tin thiét bi thi nghiém

Thiet bi Hwoéng dat cell do Cell do
DR 6000 bPuwon h dinh md&c hwdng phai
DR 6000 wong vach di trc hwéng phai 2495402
DR 2800
DR 2700
DR 1900 10 L
DR 5000 Puwong vach dinh mirc hwdng vé
DR 3900 phia ngu¢i st dung

DR 900 Dau vach dinh mirc huwéng vé phia 2401906
nguwoi str dung =

—

Trwéce khi bat dau thi nghiém:

DPay nap che budng do trén may DR900 trwéc khi nhan ZERO hodc READ

T4t c& mau phan tich xyanua déu phai dwoc xt ly chwng cat axit ngoai trir khi kinh nghiém cho thay khéng c6
sw khéc biét trong két qua phan tich khi mau qua chung cét va khéng qua chung cét.

S dung bé nwéc dé gitk nhiét do phan (rng trong thi nghiém & murc téi wu 25°C dé cho két qua tét nhat. Mau
thap hon 23°C can thdi gian phan ng lau hon va mau c6 nhiét dd cao hon 25°C cho két qua thap

Tuan tha theo thoi gian trong cac bwéc phan tich 1a bat budc. Mé cac thudce thtr can st dung trwde khi bat dau
cac buéc thao tac dé cho két qua tdt nhat.

Dé c6 két qua tbt nhat, thwe hién do gia tri thubc thir mau trdng cho méi 16 thuéc thr méi. Thay thé mau bang
nwéc khir ion trong cac budc phan tich dé xac dinh gia tri mau tréng. Trir gia tri mau trang thudc thir trong cac
két qua phan tich v&i mau moét cach tw dong véi tiy chon chire ndng diéu chinh mau trang thudc thir (reagent
blank adjust)

Xem qua Bang thdng tin an toan héa chat (MSDS/SDS) déi véi cac hda chat st dung. Khuyén céo nén st
dung dung cu bao ho ca nhan.
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Thai bd cac dung dich da phan &rng theo quy dinh clia dija phwong, bang va lién bang. Tham khao Bang théng
tin an toan hoa chéat dé c6 thong tin vé thai bé déi véi cac thude thlr khdng st dung. Tham khao tr nhan vién
phu trach vé Mai trwéng, An toan va Stre khde clia cong ty va cac co quan quan ly dia phwong dé c6 thong tin
thém vé viéc thai bd hoa chét.

Thu thap céc dung cu, héa chét sau:

M6 ta S6 lwong

CyaniVer® Cyanide 3 Reagent Powder Pillow, 10-mL

CyaniVer® Cyanide 4 Reagent Powder Pillow, 10-mL

Binh dong dinh m&c, 10-mL

1
1
CyaniVer® Cyanide 5 Reagent Powder Pillow, 10-mL 1
1
2

Cell do (xem Théng tin thiét bi thi nghiém)

Xem CAc vat liéu bj tiéu hao va co thé thay thé dé biét thém thong tin.

Thu thap va bao quan mau
Thu thap mau vao trong binh nhwa hoac thay tinh sach.
Sw hién dién cua tac nhan oxy hoa, cac sulfide va axit béo co thé lam th‘ét thoat xyanua trong
qua trinh bao quan mau. Mau c6 chira cac thanh phan nay phai dwoc tien xt Iy theo mé ta &
phan bén duwéi trwdc khi bado quan véi NaOH. Néu mau co chira sulfide va khéng duoc tién
xt ly thi phai phan tich trong vong 24 gio.
D& bao quan mau ding phan tich sau, diéu chinh pH mAu t6i thiéu dén 12 bang dung dich
chuan natri hydroxit 5.0N (khodng 4mL/1L). St dung pipet thay tinh va qua bop. Do pH va
cho thém NaOH néu can.
Gilr mau da x& ly & nhiét d6 < 6°C trong tbi da 14 ngay
Truéc khi phan tich, diéu chinh pH dén 7 véi dung dich chuan axit HCI 2.5N

Dé& nhiét dd cia mau tang trd lai nhiét dd phong trwéc khi phan tich

Diéu chinh két qua sau cho viéc pha lodng gay ra b&i sw bd sung thé tich nay

Tac nhan oxy hoa

Tac nhan oxy héa nhuw clorin phan hily xyanua trong thoi gian béo quan. Dé kiém tra va loai triv
tac nhan oxy héa khtr, tién x& ly mau theo cac bwéc sau:

1. Bong 25 mL mau va cho mét giot dung dich chi thi m-Nitrophenol 10g/L. Khudy dé xao tron.

2. Cho tirng giot dung dich chuén axit HCI 2.5N cho dén khi mau thay dbi tir vang sang khong
mau. Khuay mau that déu sau maéi lan cho tirng giot.

3. Cho 2 giot dung dich KI, 30g/L va 2 giot dung dich chat chi thj tinh bot vao méu. Khuéy dé xao
trén déu. Mau dung dich sé chuyén sang xanh dwong néu cé sy hién dién cta tdc nhan oxy hoa.

4. Néu c6 mau xanh dwong, cho 2 mudng axit ascorbic 1g vao mai lit mau

5. LAy 25mL mau da x& ly va Iap lai bwéc 1 dén 3. Néu mau chuyén sang mau xanh dwong, lap
lai bwéc 4 va b
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6. Néu 25mL mau van khéng mau, bao quan lwong mau con lai & pH12 bdng NaOH 5N.

7. Hoan tat cac bwdc néu & muc Chét can tré va mirc do, chat khir dé loai trlr anh hwéng cda axit
ascorbic qua murc trwde khi bat dau thwe hién phan tich xyanua.

Sulfides

Sulfides sé& nhanh chong Chuyen xyanua thanh thiocyanat (SCN-). Dé kiém tra va loai trir sulfides,
thwe hién tién xt Iy mau theo cac buwdc sau:

1. Cho mét giot mau vao dia gidy test Hydro sulfide da dwoc lam wét véi dung dich dém pH4.
2. Néu gidy bi den, cho 1 mudng Chi Acetate 1g vao mau. Lap lai bwéc 1

3. Néu giay tiép tuc bi den, tiép tuc cho Chi Acetate cho dén khi mau am tinh véi két qua test
Sulfides

4. Loc b6 can két tiia chi acetate bang gidy loc va phéu. Bao quan méu véi dung dich chuén
NaOH 5N hoac trung hoa dén pH7 dé phan tich.

Axit béo

Chu y: Thuc hién céc buwéc sau dwéi td hit khi va thuc hién cang nhanh cang tét

Khi dwoc chung cét, cac axit béo sé di qua cung véi xyanua va dwdi moi trudng kiém cla chét
hap thu sé tao thanh xa phong. Néu nghi ngd 6 sy hién dién clda axit béo trong mau, thyc hién
theo cac buwdc tién xr ly sau trwére khi bdo quan mau véi natri hydroxit.

1. Axit héa 500mL mau xuéng pH6 hodc 7 véi axit axétic bang pha lodng 4:1

2. D6 mau vao phéu phan tach 1000-mL va bd sung 50mL Hexane

3. bay nat phéu va lac trong 1 phat. D& cho phan 16p

4.Db phan I&p mAu bén dwdi vao beaker 600mL. Néu mau can bao quan thi cho mét lweng dung
dich chudn NaOH 5N cho dén khi mau téi thiéu dat pH12.
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Phwong phéap diung thudc thir goi bot

Start

1. Kh&i dong chuong
trinh 160 Cyanide. bé
c6 thong tin ve cell do,
adapter hoac mieng
chan sang tham khao
Thong tin thiét bj thi
nghiém

Chu y: M&c du tén
churong trinh ¢é thé
kh&c nhau gidra cac
thiét bj nhung sé cua
chuong trinh khéng
thay doéi

5. Cho 1 g6i CyaniVer
4 Cyanide Reagent
vao

2 £

2. Chuan bj mau: b6
10mL méau vao cell do.

6. Bay nut vao dao cell

trong 10 giay. Lap tc |
thwc hién sang budc ké

tiép. Viéc tri hoan hon
30 giay sé lam cho két
qua bi'thap

3. Cho 1 g6i CyaniVer
3 Cyanide Reagent
vao

7. Cho 1 g6i CyaniVer

4 Cyanide Reagent vao

4. Bay nut chan 1én
cell. Lac cell trong 30
giay. bé yén mau
trong cell thém 30

giay.

8. Bay nut vao dao
cell that manh, Néu
cO xyanua, mau sé
c6 mau hong.
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30:00 || A

10. Chuan bj mau
trang: Khi het thoi gian
phan (ng, dé vao cell
th(r hai 10mL mAau.

9. Khai dong dong hd
dem ngwoc. 30 phat
phan tng bat dau.

Dung dich cé mau
hong sau do sé
chuyén sang xanh
dwong. Mau c6 nhiét
d6 < 25°C can thoi
gian phan tng lau
ho’n Mau cé nhiét do >
25°C sé& cho két qua
thap.

Zero

13. Nhén ZERO. Man 14. Lau sach bén ngoai
hinh sé& hién thi cell chtra mau da phan
0.000mg/L CN- rng

Céc chat gay nhiéu

11. Lau sach bén _
ngoai cell ch(va mau

15. Dat cell chira mau k
da phan rng vao budng gua hién thi mg/L CN-

sl

12. Bat vao bubng do

Read

16. Nhan READ. Két

Chéat gay nhiéu Mdrc dd gay nhiéu

Clorin Mét lwong Ién clorin trong mau sé gay ra két tda trang stra sau khi cho thuéc thiy
CyaniVer®
5. Néu clorin hodc cac tac nhan oxy hoa khac cé mat trong mau, can tién x& ly mau
tridc khi phan tich theo cac bwéc néu trong muc tac nhan oxy héa

Kim loai Niken hodc Coban c6 ndng dd dén 1mg/L khdng gay nhiéu. Loai trir viéc gay nhiéu

khi néng do déng 1én dén 20 mg/L va sat Ién dén 5mg/L: cho 1 g6i thubc thiy
HexaVer Chelating vao phan mau méi va xao trén déu. St dung mau nay cho cac
bwéc trong quy trinh phan tich. Chuén bi mét mau tréng thube thtr véi nwéc khiy
ion va thudc thtr dé zero may.

Tac nhan oxy héa

1. Biéu chinh 25mL m&u mang tinh kiém sao cho xuéng pH 7-9 bang dung dich
chuan axit HCI 2.5N. Bém s0 lwgng giot axit da cho vao.
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2. Cho 2 giot dung dich Ki va 2 giot chat chi thi tinh bdt vao mau. Khuay de X4o tron
deu. Mau sé sang mau xanh dwong néu c6 tac nhan oxy hoda trong mau.

3. Cho tirng giot dung dich Sodium Arsenite cho dén khi mau khong mau. Khudy
mau that deu sau khi cho tirng giot vao. Bém so6 lwgng giot da cho vao

4. LAy thém 25mL mau khéc va cho vao téng sb lwong giot cia HCI da dém &
buéc 1

5. Trir di mot giot tlr s6 lwgng giot d& dém & bwdc 3. Cho lwgng nay vao mau va
x40 trén déu. St dung mau da xr ly nay dé thyc hién cac budc trong quy trinh
phan tich xyanua.

Téac nhan kho

1. Biéu chinh 25mL mAu mang tinh kiém sao cho xuéng pH 7-9 bang dung dich
chuan axit HCI 2.5N. Bém sb lwong giot axit d& cho vao.

2. Cho 4 giot dung dich KI va 4giot chét chi thi tinh bot vao mau. Khudy dé xao tron
déu. Mau sé khéng mau.

3. Cho tirng giot nwéc Bromua vao cho dén khi mau c6 mau xanh dwong. Khuay
mau that déu sau khi cho tirng giot vao. Bém so lwgng giot da st dung.

4. LAy thém 25mL mau khéc va cho vao téng sb lwong giot cia HCI da dém &
buwéc 1

5. Cho téng sb lwong giot nwéc Bromua da dém & bwéc 3 vao mau va x4o tron
déu.

6. Str dung mau da x ly nay dé thwe hién cac bwéc trong quy trinh phan tich
Xyanua.

Do duc

Lwong Ién dd duc sé gay két qua doc cao. S dung gidy loc va phéu dé loc
mau cé dd duc cao. S dung mau da loc dé doc mau trdng va mau chuan bi
cho cac buéc thi nghiém. Két qua thi nghiém phai ghi nhan theo xyanua hoa
tan.

Chuwng cét véi axit

Tat ca mau dwoc phan tich xyanua phai dugc xi Iy chung cét voi axit triv khi kinh nghiém cho
thay khong co sy khac biét trong két qua phan tich gitra viéc chung cat mau va khdng chwng cat
mau. Bo6i véi hau hét cac hop chat, 1 gié chwng cat héi lwu la du.

Néu c6 mat thiocyanate trong mau ban dau, bwéc chung cét la can thiét vi thiocyanate gay nhiéu
duong. Thiocyanate nong d6 cao co thé mang lai mét lwong dang ké sulfide trong san pham
chwng cat. Mui trung thdi clia H2S sé di cung san pham chwng cat khi suldife c6 mat. Sulfide phai
duoc loai bd tlr san pham chuwng cét trwde khi mang di phan tich.

Néu khong c6 xyanua, lvgng thiocyanate c6 thé dwoc xac dinh. Mau khong chung cét va két qua
cudi cung
s& nhan hé sb 2.2. Két qua theo don vi mg/L SCN-

San pham chuwng cét co thé duoc kiém tra hoc x( ly sulfide sau buwdc chung cét cudi ciing béng
cach thyc hién theo cac buwédc xtr ly bang chi acetate sau day:

1. Cho mét giot san phadm chwng cét (da pha lodng dén 250mL) vao dia gidy kiém tra H2S da
dwoc lam wét véi dung dich dém pH4

2. Néu gidy bi den, cho ting giot dung dich chuan axit HCI 2.5N vao san pham chuwng céat cho dén
khi dat pH trung hoa.
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3. Cho 1 mudng chi acetate 1-g vao san pham chwng cét va xao tron déu. Lap lai bwédc 1

4. Néu gidy kiém tra tiép tuc chuyén sang mau den, tiép tuc cho chi acetate cho dén khi két qua
test sulfide am tinh. Loc b ket tia chi sulfide mau den qua phéu loc va giay loc. Trung hoa chat
I6ng sau khi loc dén pH7 va mang di phan tich xyanua lap tdec.

Quy trinh chung cét

Céc buéc mo ta sau day dung cho quy trinh chung cét st dung bd chung cét va dung cu thi
nghiém danh cho phan tich xyanua dwoc gidi thiéu b&i nha san xuat

1. Thiét I1ap bo dung cu chwng cat dé thu héi xyanua, dé lai 6ng dén (thistle tube). Tham khao
hwéng dan st dung cta bé chwng cat. M& nwéc va ddm béo nwéc co chdy qua bé ngung.

2. bd day xy lanh danh cho dung cu chwng cét dén vach dinh mrc 50mL voi dung dich chun
NaOH 0.25N

3. D6 mau vao xy lanh dinh mirc sach dén vach 250mL sau d6 d6 vao binh thay tinh cta b chung
cat. Cho vao binh thanh cé tir va gan ong dan vao.

4. Sap xép bo chan khéng nhuw mo ta trong tai liéu huéng dan s dung B chung cét, khong néi
éng hat chan khéng vao b khi bot. M& nwéc cho chdy qua dng hat dé chay day dong va diéu
chinh dong chay 0.5 SCFH.

5. N6i 6ng huat chan khong dén bo tao bot khi, dm bao dong khi dwoc duy tri (kiém tra bo do lwu
long) va khi thdi tr dng dan va b tao bot khi.

6. Bat cong tac dién va cai dat téc do khudy tir dén 5. S& dung 6ng dong dinh mirc 50mL, d6 vao
50mL dung dich chuan axit H2SO4 19.2N qua éng dan dé vao binh chwng cét.

7. St dung binh tia dé rira sach 6ng dan véi lwong nhd nwéc khir ion.

8. D& cho dung dich xao tron trong 3 phit sau d6 cho 20mL thuéc thir magie clorua qua 6ng dan
va rira lai 1an nira. Dé cho dung dich x&o trén thém 3 pht.

9. Bam bao dong nwéc chay 6n dinh qua bd ngung

10. Bat bép dun sang sb 10

11. Theo ddi can than binh chwng cét tai diém nay trong qua trinh chung cét. M6t khi mau bat dau
s0i, van nat xuong 0.3 SCFH dé dong khi di qua cham lai. Neu thanh phan trong binh chwng cat
bat dau di nguoc vao ong dan, tang dong khi bang cach dieu chinh lvu lvgng ké cho dén khi
khéng con thay di ngwoc vao dng dan. Bé sbi mau trong 1 gio.

12. Sau 1 gid dun s6i, tdt bd chwng cat nhwng duy tri cho dong khi di qua thém 15 phut

13. Sau 15 phut, lay ndt chan cao su trén binh hit chan khong 500mL dé ngét hat chan khong va
tat nwédc di vao 6ng hit. Tat nwédce di vao binh ngung.

14. Théo‘bC) tao bot khi/xy lanh cGa bd chwng cét. Tach riéng biét b tao bot khi ti xy lanh va db
thanh phan trong ong dong vao binh thay tinh 250mL Class A. Rtra sach bd tao bot khi, xy lanh va
ong ndi J v&i nwée khr ion va trang sach binh thay tinh.

15. D6 nude khiy ion vao binh dong dén vach dinh mirc va xao trén déu. Trung hoa thanh phan
trong binh dong. S dung mau da dwoc chwng cat cho cac bwéc phan tich xyanua
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Ngan ngtra 6 nhiém va quan |y xa thai

M&u phan tng cé thé chira xyanua va phai dwoc x& ly nhw chét thai nguy hai. Diéu bat budc la
céac vat liéu nay phai dwoc xt ly mot cach an toan dé ngan chén viéc phat sinh khi HCN (cwe ky
doc hai c6 mui hanh nhan). Hau hét cac hop chét xyanua la 6n dinh va c6 thé dwoc lwu trir mot
cach an toan dé thai bd trong dung dich cé tinh kiém (pH> 11) nhw NaOH 2N. Khéng bao gi¢ trén
v&i cAc chét thai gitra cac phong thi nghiém khac nhau vi chat thai cé thé chira thanh phan pH
thap nhw axit hodc tham chi la nwéc. Thai bd cac dung dich da phan &ng theo quy dinh cuda dia
phwong, tiéu bang va lién bang.

Kiém tra dd chuan xac

bi.

Phwong phap dung dich chuan

S& dung phwong phap dung dich chuan dé kiém dinh quy trinh phan tich, thuéc thir va thiét

Can chuén bij:

* 0.2503 g KCN

* Binh dong 1-L, Class A (2)

« Pipet dinh mtrc, 2-mL Class A va dau bop an toan
* Nwée khiy ion

1. Chuén bj dung dich chuan 100 mg/L CN- nhw sau:

a. Cho O.25OBg KCN vao binh dong 1L .
b. Pha Igéng‘ bang nwéc khir ion dén vach dinh mirc. X4o tréon déu. Chuan bj dung dich
stock moi tuan

2. Chuén bi dung dich chudn 0.200 mg/L CN- nhw sau:

a. Pipet 2.00mL tt binh dung dich stock 100mg/L vao binh dong 1L
b. Pha lodng bang nwéc khir ion dén vach dinh mrc. X4o tron déu. Chuén bi dung dich
chudn nay trwéc khi st dung.

3. Thuec hién theo cac bwéc ctia phwong phap dé xac dinh ndng doé ctia dung dich chuan da
pha.

4. So sanh két qua du kién véi két qua thuc té

Ch y: Hiéu chudn béi nha san xuét c6 thé duoc diéu chinh véi ty chon diéu chinh duwong chuén
sao cho thiét bj hién thj gia trj dw kién cda dung dich chuén. Puwong hiéu chuén diéu chinh sé duoc
ap dung cho cac két qua test. Viéc diéu chinh c6 thé gia tdng d6 chuén xac cda test khi cé sw
chénh léch nhé trong thudc thir hodc giira cac thiét by

Hiéu qua phwong phap

D lieu hiéu qué cta phuong phap theo két qua thu dwoc tir cac kiém nghiém phong thi nghiém
thwe hién trén mot may quang phd trong diéu kién thi nghiém ly twéng. Ngudi siv dung cé thé
thu dwoc két qué khac dwédi diéu kién thi nghiém khéc.
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R . x Gi®i han phan phéi 95% | D6 nhay, ndng dé thay dbi trén
Chuong trinh Dung dich chuan do tin cay méi 0.010 Abs thay ddi
160 0.100 mg/L CN’ 0.090-0.110 mg/L CN 0.002 mg/L CN’

Tom tat phwong phap
Phwong phap Pyridine-Pyrazalone dy’cyc~sfr dung dé ;éc»dinh xyanua cho mau xanh dwong
dam véi xyanua tw do. Viéc chwng cat mau la can thiét dé xac dinh xyanua tao phirc véi kim loai

nang va chuyén tiép. Phép do thwc hién & bwdc séng 612 nm trén may quang phd va 610nm
trén may so mau.

Vat liéu bij tiéu hao va co6 thé thay thé

Thubc ther yéu ciu

Description Quantity/test Unit Item no.
Cyanide Reagent Set, Cyaniver, 10-mL 1 1 2430200
Includes:

Cyaniver® 3 Cyanide Reagent Powder Pillow, 10-mL 1 100/pkg 2106869
CyaniVer® 4 Cyanide Reagent Powder Pillow, 10-mL 1 100/pkg 2106969
CyaniVer'"" 5 Cyanide Reagent Powder Pillow, 10-mL 1 100/pkg 2107069

Dung cu yéu cau

Description Quantity/test Unit Item no.
Cylinder, graduated, 10-mL 1 each 50838

Sample cells, 10-mL square, matched pair 2 2ipkg 2495402
Stoppers for 18-mm tubes and Accuvac Ampul 1 Gipkg 1448000

Dung dich chuan khuyén khich st dung

Description Unit Item no.
Potassium Cyanide, ACS 1259 76714
Water, deionized 4L 27256
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Thudc thir va dung cu tiy chon

Description Unit ltem no.
Acetic Acid, ACS 300 mL 10049
Ascorbic Acid 1009 613826
Bromine Water, 30 g/L 29 mL 221120
Buffer Solution, pH 4 200 mL 1222349
Filter paper, 2—3-micron, pleated, 12.5-cm 100/pkg 189457
Funnel, poly, 65-mm each 108367
Hexane Solution, ACS 3200 mL 1447849
HexaVer Chelating Reagent Powder Pillows 100/pkg 24399
Hydrochloric Acid Standard Solution, 2.5 N 100 mL MDB 141832
Hydrogen Sulfide Test Paper 100/pkg 2537733
m-Nitrophenol Indicator Solution 100 mL 247632
Magnesium Chloride Reagent 1L 1476253
Potassium lodide, 30-g/L 100 mL 34332
Sodium Arsenite, 5-g/L 100 mL 104732
Sodium Hydroxide Standard Solution, 0.25 N 1000 mL 1476353
Sodium Hydroxide Standard Solution, 5.0 N 1L 245053
Starch Indicator Solution 100 mL MDB 34932
Sulfuric Acid Standard Solution, 19.2 N 300 mL 203849
Cyanide glassware each 2265800
Distillation heater and support for apparatus set, 115 VAC option each 2274400
Distillation heater and support for apparatus set, 230 VAC option each 2274402
Distillation apparatus set, general purpose each 2265300
Pipet, serological, 5-mL each 53237
Pipet filler, safety bulb each 1485100
Paper, pH, 0—14 pH range 100/pkg 2601300
Spoon, measuring, 1-g each 51000
Thermometer, non-mercury, —10 to +225 °C each 2635700
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